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PREFACE 


During recent years there has been a marked increase in the appli- 
cation of psychological methods and techniques to the solution of 
many human problems in industry and business. This increased 
and business probably is, in 
large part, the consequence of two major factors. In the first place, 


reliance upon psychology in industry 


the importance of human beings has received wider recognition in 
industry and business. Secondly, during these years many develop- 
ments have taken place in the field of industrial psychology that 
have extended. the potential applications of this science to a wide 
variety of human problems in industry and business. The applica- 
tions of industrial psychology that are covered in this book fall pri- 
marily into two broad areas. One of these deals with the personnel 
function, including such things as the selection and placement of em- 
ployees, employee training, merit rating, job evaluation, and motiva- 
tion. The other area is concerned more with adapting work to the 
is sometimes 
The usefulness of psychology in these 
functions has been clearly demonstrated in many different types of 
situations. 


capacities and limitations of human beings; this are: 


called human engineeri 


Although substantial gains have been made in the application of 
psychology to many of the problems of industry and business, there 
remain many challenging problems to be solved. One such challenge 
is that of developing methods for creating work situations within 
which employees may gain greater satislactions; another is that of 


reducing the frictions in labor-management relations 


Thus, industrial psychology, by its very nature, dynamic. In 
view of continual developments in the field, it has been the intention 
of the authors to include, in this fourth edition, a considerable 
amount of the research that has been completed since the previous 
edition. 

In addition to the inclusion here of much of the recent research 


in industrial psychology, there are also some changes in organization 
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and in emphasis from the earlier editions. In particular, considerably 
greater emphasis has been placed on employee motivation and mo- 
rale, and on human engineering. On the other hand, there is some- 
what less emphasis on employment tests, and, in particular 


on vision 
and vision test 


nilts in emphasis tend to reflect correspond- 
ing shifts in the focus of industrial psychology. 


‘The ever-growing body of research in industrial psychology is the 
result of the efforts of many individuals. This group includes a 
number of former graduate students of Industrial Psychology at 
Purdue University. Much of the work of these people is incorporated 
in this book. We also take this opportunity to express our apprecia- 
tion to those individuals whose published work has been made avail- 
able to us. Acknowledgment is also made to the many publishers for 
granting permission to reproduce figures, tables, and other materi: 

In addition, we would like to make a special acknowledgment to 
several of our colleagues at Purdue University who h 
ways contributed to the development of this book. 
clude Professors E, J. Asher, C. H. I 
Winer, and W. V. Owen. 

Though the first three 
first-named 
ship. It is he 


8. 


ave in various 
These men in- 
“awshe, N. C. Kephart, B. J. 


editions of this book were written by the 
author, the present edition is the result of joint author- 
ped that the somewhat different backgrounds and inter- 
ests of the authors have resulted in a comprehensive and balanced 
coverage of the material. 
Josken "TirriN 
En? 


EST J. McCormick 
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INDUSTRIAL 
PSYCHOLOGY 


INTRODUCTION 


Psychology is a new field of study. Though there is much evidence of 
interest in studying the nature of man as far back as recorded history 
—or even legendary history—the very beginning of systematic study 
in this field dates only from 1879 with the founding of the first psycho- 
logical laboratory by Wundt in Leipzig. Even since that date, prog- 
ress in the field has been halting and there have been periods when 
decades passed with no apparent—and perhaps little real—progress 
at all, Although every branch of psychology is therefore young, 
industrial psychology is probably the youngest branch of all. The 
first book on industrial psychology was probably one by Münster- 
berg.! published in 1913. And yet modern industry has accepted and 
is using a great deal of the work of the psychologist. Perhaps one 
reason for this acceptance is that the “rules of the game” in American 
Industry have undergone drastic changes during the past quarter 
Century and some of the techniques of psychology seem to offer help 
in adapting to the new order. 

A few contrasts between the industrial personnel situation in the 
relatively recent past and the situation today may serve to highlight 
the kinds ol changes that have occurred. Not so long ago industrial 
management tended to regard labor predominantly as a cost ol pro- 
duction. Every effort was made to keep this cost, like any other, as low 
as possible. In attaining this objective on a short-time basis, many 
policies were followed that management now realizes are not eco- 
nomical in the long run. Wages were set by rule of thumb. There was 
little or no formal training for either operators or supervisors. New 


1 Hugo Münsterberg, The Psychology of Industrial Efficiency (Houghton Mifflin 
Company, 1913). 
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employees often were simply told to "go to yok” and “ask the Pan 
on the next bench if you have any questions." "There were no provi- 
sions for medical or health insurance. Pension plans for 
at some specified age were almost nonexistent. 
New employces frequently were selected by "me 


retirement 


thods" that resulted 
in no better than chance placement of the right m 


job. The former practice of "hiring at the gate," [or example, gave no 
assurance whatever that the men hired would be satisfactory em- 
ployees. Interviewing for employment was conducted by people who 
had little or no background for such work. And the interviewers sel- 
dom had available the factual type of inform 
cants that is now usually provided for use in: 
of applicants in terms of the 
are being considered. 

In quite a few companies, 
bordered on mystic, 


an on the right 


ation about the appli- 
issessing the potentiality 
requirements of the jobs for which they 


employment methods were used that 
occult practices, These methods included graph- 
ology (judgment ot personal traits from handwriting), physiognomy 
(judgment from the shape of the face and head), phrenology (judg- 
ment from the shape and contour of the skull) 
(judging a man's future 
at the time of his birth). 
As late as 1911, a questionnaire 
major companies th 
enthusiastic e 
compani 
follows: 


ind. even. astrology 
activities [rom the position ol heavenly bodies 


sent by Long and ‘Tiffin to twelve 
at were said to be using graphology brought in 
ndorsements of this pseudoscience from nine of the 
s.? The vice-president of an important r 


ailroad wrote as 


What graphology does tell, 
temperament of the individu 
or an extrovert; his 
man or a salesman: 
tells many 


however, which a mental test does not, is the 


al. It is easy to tell whether a man is 
attitude toward other people; whether he i 
à man fond of himself: 
other things concerning mental 


n introvert 
a rescarch 
and in the hands of an expert it 
and physical characteristics. 


The Vice-president of à furnace manufacturing company wrote as 
follows: 


+ this filled-in а 
character analysis t 
past four year: 
graphologist 


pplication form is submitted to 
is than for any other purpose—and 
indicates that the percent 
are less than 10%. 


à graphologist—more for 
our experience over the 
age of misses on the part of the 


? W. F. Long and Joseph Tiffin, 
Journal of Ap 


н “A Note on the Use of Gr 
plied Psychology, 


aphology by Industry,” 
1911, 25, 469-471. 
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Executives of seven other companies wrote in a similar enthusiastic 
manner about how well personality and character could be evaluated 
from an applicants handwriting. 

A number ol psychologists have conducted well-controlled experi- 
ments to determine whether there is any real relationship between 
handwriting and. personality characteristics. Several of these studies 
have been summarized by Allport and Vernon? The relationships 
found between various handwriting characteristics and measurable 
personality tests were no higher than could be accounted for by 
chance, 

Similar rigid scientific studies have been made of physiognomy and 
phrenology.t These investigations have clearly shown that such 
methods have no validity whatever, and that judgments about people 
based on these "signs" are no better than can be accounted for by 
chance, 


Such ineffective hiring methods could be tolerated by mar 
in the days when men could be laid off (or terminated or fired) with- 
out notice and without a systematic plan. The decision about who 


gement 


should be terminated rested entirely with the company, usually with 
the immediate supervisor, When an employee was found to be un- 
Sittisfactory—a day or a year after he had been employed—he was 
immediately dismissed. Needless to say, many men were laid off for 
various reasons that they could not fully understand. The growing 
strength of organized labor and a parallel growth of social conscious- 
Ness on the part of employers have resulted in a definite change in 
policy with regard to layoff. Seniority now carries great weight in 
many companies. In such companies, after an employee has served a 
probationary period, usually sixty to ninety days, he begins to ac- 
cumulate seniority. When layoffs must be made because of a decline 
in business, the 1880 men hired usually are the first to be laid off. When 
this is the rule to be followed, it is obvious that management should 


exercise every precaution to be certain that an employee is really 
Satisfactory before he begins to accumulate seniority. And entirely 
aside from the dissatisfaction of the working force when men are 
arbitrarily dismissed, this practice results in excessive turnover that is 


З Gordon Allport and Philip E. Vernon, Studies in Expressive Movement (The 
Macmillan Co., 1933). 

1 G. E. Cleeton and F. B. Knight, "Validity of Character Judgment Based on 
External Criteria," Journal of Applied Psychology, 1994, 8, 915-931. 
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undesirable because it is expensive. A number of investigations have 
shown that the average cost of losing an employee, hiring a new one, 
and bringing the new one up to a level of standard efficiency is at least 
$200. For financial reasons alone, if for no other, management is now 
making every effort to keep turnover at a minimum. 

Whenever men work with or for each other, disputes occasionally 
arise. In the industrial situation this must be expected. A way must 
therefore be found to settle such disputes. Until relatively recent times 
the rule that had been practiced for generations was still almost 
universally followed—the supervisor or foreman (ite. management) 
was right and the employee was wrong. Decisions made by the fore- 
man were not always entirely fair to the employee and were even at 
times detrimental to the best interests of the company. This situation 
has been changed in many companies (and always where a union has 
been certified) by the establishment of a formal grievance procedure. 
Such a procedure provides for several steps that must be taken to 
reach a settlement of the grievance; and, if prior settlement is not 
reached, recourse is finally had to arbitration. An outside arbitrator is 
called upon to examine all the facts pertaining to the dispute and to 
render a decision. Most agreements between a company and a union 
provide that the decision of the arbitrator will be final and binding on 
both parties. 

A few years ago supervisors and foremen were almost invariably 
men promoted from the ranks because of outstanding job perform- 
ance at the nonsupervisory level. Such men had long been accustomed 
to a driving type ol leadership. This was expected by management 
and the men had seen foremen prosper for years by being drivers 
rather than leaders. The successful foreman today is a different type 
of man. Emphasis is placed upon the human relations aspects ol 
the foreman's job. and supervisory training courses on such topics 
as "How to Understand Employees" have received wide support 
by management. A questionnaire survey of thirty- 


. b large corpora- 
tions by Stagner revealed that 83 per cent operated a training pro- 
BEAR 40 show supervisors how to deal with mens As Toedt has 
pointed out, the modern philosophy of personnel administration 
involves obtaining cooperation and understanding between manage- 


5R. Stagner, “Attitudes of Cor 


d porate Executives Regarding Psychological 
Methods in Personnel Work,’ 


' American Psychologist, 1946, 1, 540-541. 
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ment and the workers all down the line. The human and social 
aspects of the job as well as technical skills must be considered to 
obtain effective and economical performance. 


Many more such changes in personnel policies have occurred during 
recent years and still more changes are now under way. Most manage- 
ments today have accepted the point of view that a dissatisfied and 
disgruntled working force often increases the personnel phase of 
production costs completely out of proportion to material and 
equipment costs. The changes have paralleled the growing strength 
and recognition of organized labor during this period. Prior to the 
National Labor Relations Act (the Wagner Act), which became law 


in 1935, a management did not need to accept or even to recognize 
a union, Furthermore, an employee could be discharged for member- 
ship in a union, for suspicion of membership, or even for making 
remarks favorable to a union. All companies had been by no means 
50 intolerant as they could have been under the previous law, or 
lack of law, but enough had been antagonistic to have alienated 
large segments of organized labor. The Wagner Act g: 
the right to elect the union of their choice and required the company 
to bi 'gain collectively with that union to reach a written agreement 
Covering wages working conditions, and various phases of company 


ive employees 


personnel policy. The changes during these years in the attitudes of 
management toward employees have been accompanied by many 
important developments in personnel practices. Granting that there 
are still many out-dated procedures still in existence, there is a grow- 
ing trend toward a more rational and objective approach to the 


solution of personnel problems in business and indust 
In order to make more adequate decisions regarding personnel 
Problems, however, it is necessary to have pertinent factual informa- 


tion, In many other aspects of business and industry, management 
Would not think of mz iking decisions without having certain impor- 
Unt facts at hand. Through the techniques and procedures of 
industrial psychology, it is now possible to carry out systematic in- 
vestigations that provide management with pertinent information 
regarding personnel problems. One of the common functions of an 
Industrial psychologist is that of conducting personnel research—re- 
Search directed toward the collection, analysis, and organization 


в Theodore А. Todt. “The Modern Philosophy of Personnel Administration," 
ey. 
Personnel Journal, 1953, 32, 178-180. 
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of information about people in the work situation that can be used 
eflectively by management in dealing with such problems. 

In carrying out any type of research, it is necessary to measure, 
or quantify, the variables that are involved. In the physical sciences 
measurement usually can be fairly accurate and not too difficult 
(e.g, measuring the expansion of gas under different temperatures, 
or the tensile strength of a piece of steel). The measurement of human 
variables, however, frequently is quite difficult and usually it is not 
as precise as physical measurements, Psychologists, however, have 
developed methods of measuring many of the human variables with 
sufficient accuracy to serve useful purposes. The measurement devices 
involve such things as personncl tests, rating procedures, and attitude 
questionnaires. 'The point we are leading up to is that industrial 
psychology has now developed to a stage where it is making a distinct 
contribution to the solution of many personnel problems in industry 
through the process of personnel research. 

Aside from performing such research activities, industrial psy- 
chologists also serve in two other basic capacities. One of these is 
consultation on personnel problems. By reason of his knowledge of 
human behavior (especially in the work situation), the psychologist 
frequently is able to give valuable assistance to management on such 
matters as training employees how to do certain jobs or how to get 
acceptance of a new safety program, 

The other activity of the industr 


l psychologist might be called an 
installation. function. Psychologists frequently are asked to help 
"install" some new feature of a personnel program, such as one deal- 
ing with personnel testing, merit rating, or job evaluation. 

In general, the various applications of psychology in industry fall 
into three areas. The first of these embraces the personnel activities 
of management. The previous discussion was concerned with these, 
and it should be added that this book will deal primarily with this 
area of industrial psychology. Some of the particular topics in this 
area include personnel selection and placement, training, attitude 


measurement, employee motivation, merit rating, safety, communica- 
tions, and job evaluation. 


A second area, one of growing importance, is what is coming to 


be known as human engineering. This includes the design of equip- 
ment and work environment in terms of the capabilities and lim- 
itations of people. The purposes of this branch of industrial psy- 
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chology are, of course, the improvement of the effectiveness of work 
and making work casier for people to perform, We will discuss this 
area briefly in Chapters 15 and 16. 

A third area of work in the broad field of psychology applied to 
industry is that associated with consumer behavior. There are various 


aspects of this area including market research, advertising. selling, 
and the study of consumer preferences. While this is an important 
area of psychology, it is beyond the scope ol the present book and, 
therefore, will not be covered. 

The primary orientation of this book will be concerned with the 
personnel activities of management. The acceptance by management 
of the industrial psychologists" work in this area is shown by a table 
of results obtained from the questionnaire survey by Stagner referred 
to previously.? The questionnaire of eleven items was mailed with 
a covering letter to the presidents of 70 of America’s larger corpora- 


ions. "The corporations selected were in the fields of electrical, 


chemical, mechanical, and specialty manufacturing, [ood and bev- 
erage processing, mining, and retail trades. The questionnaires were 
returned by 36 of the 70 companies. Table 1.1 gives the percentage 
of respondents who answered "yes" to each of the eleven questions 
and also the percentage of respondents who answered "yes" to the 


TABLE 1.1 


Responses of Thirty-six Large Corporations on Psychological Methods in Personnel Work 
Does Your Do You Consider 

Company Have? this Desirable? 
(сё of yes replies) (бё of yes replies) 


95 A unified. personnel office 72 75 
= Tests of intelligence for applicants 56 70 
3 58 64 


à Tests of performance for applicants 

4. p 8 1 

+ Preference in employment to college men 58 M 
e reme ? 

+ Periodic check on the morale of employees 


E by attitude t 14 17 

5: Professionally trained psychologists in the 

NS Pe onnel Department 30 53 

85 Тїнї program for new employces 78 83 
raining program to show supervisors 

9 how to deal with men 83 81 


Formal system for the expression of griev- 


f ances 75 

0. E Er 

13 Employee counseling system 53 
; Employee merit rating system 70 


agner, op. cit. 
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question: "Do you consider this desirable?” It will be noted that 
more than 50 per cent of the companies were using intelligence tests 
for applicants, tests of performance for applicants, a training program 
for new employees, a training program to show supervisors how to 
deal with men, a lormal system lor the expression ol grievances, and 
an employee merit rating system. It will be noted further in Table 
1.1 that still higher percentages of the respondents to the question- 
naire considered. desirable the practice ol intelligence. tests. [or 
applicants, performance tests for applicants, a training program for 
new employees, and а merit rating plan. Every one of these topics 
has been studied extensively by psychologists. Although only 30 per 
cent of the responding companies reported. the. employment ol 
professionally trained psychologists, 53 per cent of the respondents 
felt that such professionally trained people would be desirable. 

It is recognized, of course, that the questionnaire returns sum- 
marized in Table 1.1 are based on a small sample of corporations, 
but the total number of people employed by these 36 organizations 
is roughly 815,000. The results thus show quite clearly that the larger 
corporations are making definite use of psychology in their personnel 
operations. The results [rom smaller companies would probably 
not be so encouraging because the personnel department of a small 
company would not be able to support extensive professional work 
of this type. 

Even though psychological methods have been acc epted by many 
of the larger corporations, the growth ol psychology in industry has 
undoubtedly been retarded because management has often. been 
unwilling to spend very much on procedures and methods that do 
not offer promise of immediate practical results. In obtaining initial 
support from industry it has, therefore, often been necessary to [rame 
the psychological program in à way that does not involve very much, 
if any, long-range rescarch. Industry ordinarily buys specific things 
such аз a personnel selection program, a training program, or an 
attitude survey. There are many things in these and other arcas ol 
applied psychology on which the final answer or even the best 
methods ol approach are not yet known. There is а real need for 
additional basic research, but such research is undertaken only 
spasmodically except by a [ew companies with a long history ol suc- 
cessful use of psychological methods. Such companies, outstanding 
among which are Proctor & Gamble and General Motors, conduct 
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a great deal of basic research that has revealed new techniques and 
results that are being used by many other companies. These com- 
panies, however, are the exception rather than the rule. 

One matter that will be emphasized repeatedly in this book is the 
importance of measuring results. Once a change in a personnel pro- 
gram has been made, a follow-up study should be undertaken to 
compare what follows with the situation before the change was 
made. Several barometers of the ellectiveness of a personnel program 
have been mentioned by Blai.* These include labor turnover, disci- 
plinary actions, grievances filed, absenteeism, and reasons for 
volunt: wy terminations given in exit interviews. To these should be 


added at least two other barometers—namely, the morale of em- 


ployees and the relative number of applicants for employment. Not 
all of these indicators are always available, or suitable in particular 
situations, but they suggest the kind of things that should be used 
to measure the effect of any change in a personnel program. 

One retardant to the acceptance ol psychology in industry, as 
Gorsuch has pointed out," is that psychologists sometimes have 
ШТ ulty selling their services in industry because there is confusion 
из to what they should or can contribute, and because they often 
lack orientation to the industrial situation. Psychologists are engaged 
in many different types of activities in industry today; employers 
need to know that dillerent duties require different qualifications. 
And psychologists entering industry should recognize their own 
limitations. The student of industrial psychology should make a 
determined effort to relate the subject-matter о [ his course to the 
practical problems of the work situation. 

Another retardant to. the development of new psychological 
methods in industry arises from the fact that management is very 
cautious about using or even trying methods or procedures that 
might possibly cause some kind of industrial relations trouble. The 
very growth of the strength of organized labor has made management 
very cautious in trying methods that have not actually been proved 
in practice. But enough has actually been accomplished in industry 
to place psychological methods upon a firm footing today. 


T Boris Blai, Jr. “How Effective Is Your Personnel Program?” Personnel Journal, 
1951, 30, 98-101. 


» B А ^ H H к 
29 John H. Gorsuch, “Industrial Psychologv's Growing Pains," Personnel, 1952, 
29, 153-157 + 

33-157. 
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This book will illustrate the potential contributions of industrial 
psychology to the solution of problems involving people in work 
situations. In particular, it will emphasize the importance ol a 
systematic, quantitative approach to such problems, directed toward 
providing organized, factual information that can be used in working 
out solutions of these problems. 


THE SIGNIFICANCE OF 
INDIVIDUAL DIFFERENCES 
IN INDUSTRY 


Supervisors and mai agerial personnel are keenly aware of the 


dillerences in the work performance and behavior of individuals. 
Even when several people are working on identical machines it will 
usually be found that there are diflerences in their productivit 

These diflerences in work performance and behavior arise because 


of diflerences in the personal characteristics of individuals. These 
differences run the gamut of human traits, including diflerences in 
physical build, in appearance, in intelligence, in aptitudes, in per- 
sonality, in interests, in motivations, in physical skills, and in other 
traits, People also difler in their training, education, and acquired 
knowledges and job skills. 

| Individual differences are of primary consequence to business 
Industry as they allect the work performance or on-the-job behavior 
of employees. A job may be done well by one employee, fairly well 
by another, and very poorly by a third. The job may be a source of 
Bret personal sati 
another, and entirely bevond the capacity of a third. Modern industry 


ind 


iction to one, a monotonous and boring task to 


is bec oming increasingly aware of the importance of placing on every 
job an individual who is not only able to do the job well but who, 
In addition, is temperamentally adapted to the job in question. The 
Success of personnel placement depends upon placing individuals on 
Jobs that match their capacities and upon giving them adequate and 
Specific training to do their jobs. If the job is too difficult or the 
taining has been inadequate, the result is confusion, low produc- 
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tion, and possible injury either to the operator or the machine. 
If the job is too easy, the result may be boredom, mind-wandering, 
and daydreaming, with the dissatisfaction that so often accompanies 
these activities. 

An individual is best adapted and is usually most satisfied—and 
this applies whether he is at work, at home, or on his vacation— 
when he has found an outlet for whatever energy, drive, and ability 
he may possess. II his job calls for abilities that he does not have 
and cannot develop, he continually experiences the despair ol failure. 
If, on the other hand, his job calls for only a fractional part of his 
ability, he is likely to develop other means of sell-expression, which, 
at their best, may take the form ol daydreaming or an unduly critical 
attitude and, at their worst, may become a definite and serious mental 
illness or disease. Energy not demanded by the job is usually released 
into some other channel. Too often the release of this "extra energy 
is in a direction that not only fails to benefit either the employee or 
his employer but also, on the contrary, is actually detrimental to the 
interest of one or both of these parties. 

The inadequate job performance of some employees has led 
managements of some companies to take various corrective Step» 
such as the improvement of selection and placement programs. The 
improvement of such programs, however, requires the consideration, 
at the time of employment, of those personal characteristics that are 
related to job performance. 

The implied relationship between personal characteristics and job 
performance has been demonstrated by many investigations. As carly 
as 1923, for example, Bills! reported а significant relationship 
between intelligence and "diffi ulty of work” being done by clerical 
workers; in general, the more intelligent persons were on the most 
difficult jobs. She noted that after two and a hall years the relation- 
ship was much more pronounced. This she interpreted to mean that, 
with time, there is a definite tendency for employees to shift, or to 
be shilted, into jobs of difficulty levels that match their respective 
abilities. In another early investigation, Pond and Bills? found that 
labor turnover can be markedly reduced by a careful placement ol 


1M. A. Bills, “Relation of Mental Alertness Test Scores to Positions and 
Permanency in Company,” Journal of Applied Psychology, 1993. 7, 154-156. А 

2 Millicent Pond and М. A. Bills, “Intelligence and Clerical Jobs. Two Studies 
of Relation of ‘Vest Score to Job Held," Personnel Journal, 1933, 12, 41-56. 
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employees in jobs of a difficulty commensurate with the ability of 
those employees. Low-ability employees—as revealed by mental tests 
at the time ol employment—showed only half the turnover on certain 


simple jobs as did high-ability employees igned to the same jobs. 
On more dificult jobs, exactly the opposite situation prevailed: the 
low-ability employees showed the largest turnover and the high- 
ability employees the least. Standardized mental tests® reveal that on 
jobs ola repetitive, routine nature it is not uncommon to find negative 
Such studies 


correlations between productivity and mental ability 


indicate the practical importance ol placing employees on jobs that 


match their abilities. 

Personnel managers, in hiring tradesmen, generally try to make 
every ellort to determine in advance the degree of skill that the ap- 
rly recognize the 


plicant possesses. But often employers do not so cle: 
fact that differences in capacity for machine operation and other 
jobs that are ordinarily considered. as unskilled or semiskilled are 
just as great and just as important s differences in skill among 
tradesmen. ‘The significance to industry ol individual dillerences 
among employees is far more important than that of differences in 
skill already developed or of dillerences that can be detected in an 
interview. The concept of individual differences is concerned with 
basic dillerences in capacity which are of importance in every phase 
of industrial personnel placement, 

Recent social legislation and 
seniority clause in almost every union contract make the considera- 
tion of individual differences at the time ol hiring more important 
n on jobs that are neither above 
L There was a time, not so long 
ago, when any employee—new or old—could be dismissed whenever 
his supervisor felt that the employee's services were no longer advan- 
tageous to the company. Olten employees were tried out on several 
months and were then dismissed as unsuited 
Under modern legislative enactments 


the inclusion of some form ol 


than the placing of men and wome 
nor below their capacity to succeec 


jobs over a period ol 
for any of the jobs available. { ; 
nt agreements, it 15 practically impossible for 


and union-manageme " ^ 
l nemployment Insurance 


industry to follow this procedure today. 


3 Joseph Tifin and R. J. Greenly. “Employee Selection Tests for Electrical 


Fixture Assemblers and Radio Assemblers,” Journal of Applied Psychology, 
1939, 93. 940-963. Sce also J. Tiffin and C. Н. Lawshe, Jr. “I he Adaptability Test: 
A Fifteen Minute Mental Alertness Test for Use in Personnel Allocation,” Journal 


of Applied Psychology, 1913, 27, 152-163. 
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premiums are paid at least partly by the employer, and the schedule 
of premiums is 


so adjusted in many 


states that the amount that an 
employer pays is proportional to the labor turnover of the company. 
Union contracts often make it difficult to discharge an employee alter 
he has been employed for a specified period of time. 

At least two other factors operate to prevent the arbitrary dismissal 
of employees. One of these is based upon financial considerations, for 
the cost of training an employee is lost when that employee is dis- 
missed. Training costs are no small item in the operation of a modern 
plant 


a matter that will be discussed in some detail in Chapter 9. 
It should be remembered also that to the training cost, as such, must 
be added the wages paid to the employee while he is learning the 
job. Since March 1, 1956, a federal minimum wage law has required 
that every employee be paid at least 51 per hour if the company is 
involved in interstate commerce. This regulation applies to almost 
all manufacturing firms. By using every precaution to make sure 
that training is given only to those employees who are likely to stay 
on the job, at least until the investment in their training has been 
realized, and by making 


every eflort to avoid the dismissal of these 
employees [or any avoidable reason, sizable savings in production 
costs can almost invariably be made. 

Another less mercenary, but very real, reason for a growing 
reluctance on the part of 


management to dismiss employees 
arbitrarily is the increasing sense of social obligation felt by a very 
large number of employers. At one time management regarded labor 
simply as a cost of production, and only as a cost of production. 
Today management recognizes that employees not only make the 
product, but also buy it; and that employces who leave dissatisfied 
may, and frequently do, spre 
or future employees, a situ 
both producer 


ad discontent among other employees 


ation that works to the disadvantage of 
and consumer. Satislactory employer-employee re- 
cornerstone upon which 
organization must be 


more import 


lations аге the a modern industrial 
built. For such reasons it has become more and 
ant for industry to ev 
employees before hiring. i 
is a branch of the 
nately, h 


aluate the suitability of prospective 
Differences in the suitability of applicants 
psychology of individual differences that, lortu- 
as been quite thoroughly studied. 
practical application of 
administration will be 


‘To show the direct and 
these studies in the field of personnel 
à major purpose of this book. 
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In order to evaluate the potential suitability of applicants for a 
specific job, it is necessary to determine the characteristics that 
dillerentiate between better and poor employees on the job. In 
ellect this requires a study of a sample of workers on the job in order 
to ascertain on what characteristics the better and. poorer workers 
differ. If such differences are found, it is then possible to select, as new 
employees, those who have characteristics similar to the present 
better employees on the job. The procedures for making such studies 
will be described more in detail in later chapters. These procedures 
are mentioned here briefly, however, to emphasize the point that for 
such practical purposes it is necessary to measure, or identily, those 
individual differences that are related to job performance. 

Particular reference has been made here to individual differences 
as related to job performance. The differences among individuals 
also have other implications in connection with their working re- 
lationshi] 5 
employe 


as in the character of their relationships with fellow- 


Т nd with superiors and subordinates, and in the satisfac- 
tions they gain from their work situations. 

With reference to our major interest in individual differences as 
related to work performance, there are three contexts in which they 


need to be considered, : 
that can be measured or identified at the time of application: (2) the 
effects of training upon individual differences; and (3) the differences 
In actual work performance that exist after completion of training. 
‘These will be discussed separately. 


s follows: (1) the differences among applicants 


INDIVIDUAL DIFFERENCES OF JOB APPLICANTS 

The person responsible for employment of applicants needs to 
take into account whatever pertinent information is available to 
him about the individual applicants in evaluating their potential 
Suitability for v 
from the application form, from the interview, and [rom records 
ol any employment tests the applicant has taken. Such sources of 
information will reveal differences among applicants on such char- 
acteristics or attributes as personal appearance, personality, verbal 
facility, height, weight, education, work experience, and aptitudes 
or achievement as measured by tests. 

Examples of the differences that are typically found among ap- 
plicants come from the records of a large manufacturing company 


rious jobs. The "information" typically is available 
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that was considering applicants for the job ol machine shop 
apprentice. Several tests were given to the applic ants, these including 
the Otis Self Administering Test of Mental Ability, a standard 
intelligence test described briefly on p. 112, and the l'echnicil 
Information in Machine Shop Test of the Purdue Vocational Series.! 

'The distribution of scores on these two tests are shown in Figs. 2.1 
and 2.2. 'The height of each curve shows the per cent of individuals 
at the various score levels. To the extent that these tests measure 
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Distribution of scores on Otis Self-Administering Test of Mental Ability 
(Higher Exam, Form A) of 112 applicants for machine shop apprenticeships. 
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FIG. 2.2. 


Distribution of scores of 112 applicants on 130-item multiple-choice test 
covering technical information in machine shop practice. 


4H. F. Owen, C. C. Stevason, H. G. 


Information Test for Machinists and Machine Operators (Chicago, Science Re- 
search Associates, 1942). This test is described briefly on p. 196. The original 
form of this test, on which Fig. 2.2 is based, contained 130 items. The revised form 
BH, distributed by Science Research Associates, contains 132 items. 


McComb, and С. D. Hume, Technical 
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variables that are related to success in apprentice training, it can be 
seen that the potentialities of individuals for such training vary a 
great deal. It might be added that all of the applicants either had 
taken high-school vocational courses or had had industrial experience 
as machinists’ helpers. In spite of such opportunities to learn the 
technical details of the craft, the test on technical information in 
vied enormous differences among the 


machine shop practices rev 
applicants in actual qualific ations for the apprenticeship openings. 

The above examples illustrate the range of individual differences 
ol a group ol applicants in terms ol scores on an intelligence test and 
on a technical knowledge test. Let us take as another example the 
differences among people in finger dexterity, which is a skill that is 
necessary for successful. performance on many typical production 
jobs. Such differences are illustrated in Fig. 2.3. which shows fre- 
quency distributions of [our different groups? on the O'Connor test 
of finger dexterity." This test consists of a 100-hole pegboard which 
is filled as rapidly as possible (three pins to a hole) from the pins 
located in a shallow tray. The greater one’s finger dexterity, the 
more rapidly he will be able to fill the board and the smaller will 
be his score, which is simply the time in minutes required to fill 
the board. In Fig. 2.3 the left side of the scale represents the small- 
time values or good scores, and the right side the long-time values 
Or poor scores. The upper curve, or A, in Fig. 2.5 shows the distri- 
bution ol finger dexterity—as measured by this test—among а very 
large number of randomly selected. persons. The remaining distri- 
butions in this figure (B. С, and D) show how finger dexterity is 
distributed among three groups of employees engaged in work lor 
Which finger dexterity is presumably an important qualification. A 
marked similarity among the four distributions is revealed. Operators 
on the three industrial jobs are little better in finger dexterity than 
are randomly selected persons, which means that persons equally 
qualified for this job would have been obtained if the employees 
had been selected by lot from a telephone directory. 

The question will naturally be raised: What of it? How do we 
know that the finger-dexterity pegboard is a job qualification test for 


5 Tiffin and Greenly. op. cit. 
M. Hines and J. O'Connor, “A Measure of Finger Dexterity,” Personnel Journal, 
1926, 4, 379-389. 
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FIG. 2.3. 


Frequency distributions of scores on O'Connor Finger 
Dexterity Test of random group of subjects (top) and three groups 
of industrial employees engaged in rapid finger work. 


these jobs? Are the persons who test hi 
employees than those who test low? 
Detailed answers to these questions 
point (they will be given in Chapter 
here that the te 
sary for 


gh in finger dexterity better 


must be postponed at this 
5); but we may definitely say 
5t in question does measure something that is neces- 
efficient production on the 
we may add that the 
test are, in general, 
at their work, 


jobs under consideration, and 
employees testing high on the finger-dexterity 
those employees who are also most productive 


As an example of still another area of individual differences let 
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us take the matter of interests. The activities that interest one person 
may be completely boring to another. The strength of a person's 
interest in his job can have a major influence on his performance. 
Because of the importance of interests in vocational success, various 
interest tests have been developed, including The Kuder Preference 
Record.? This test has various subscores, each one reflecting the 
relative strength of interest in a separate type of work activity. The 
profiles of two individuals (X апа Y) are presented in Fig. 2.4 to 


INTEREST AREA PERCENTILE RANK 
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FIG. 2.4. Profiles of two individuals on the Kuder Preference Record. The 


percentile rank for each interest area is the per cent of persons whose scores 


are exceeded by the individual in question. 


illustrate differences in interests. This figure shows, for each subtest, 
Or interest area, the percentile rank of each person. The percentile 
rank is the per cent of individuals whose scores are exceeded by the 
person in question. The marked differences in such profiles certainly 
Support the adage that one man's meat is another man's poison. 

An employment program can be considered to be a success if it 


— 
he Kuder Preference Record is ava 
57 West Grand Avenue, Chicago 10, Illinois. 


able from Science Research Associates, 
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results in the sclection and placement of individuals who, in general, 
perform effectively on their jobs. The crux of such a program, how- 
ever, depends, in the first place, upon knowing what kinds of human 
characteristics are required for successful performance on each ol 
the various jobs; and it depends, in the second place, upon being 
able to identify or measure such characteristics at the time of em- 
ployment. Thus, the job of the employment manager is very largely 
one of sizing up the characteristics of individuals and evaluating 
them in relation to the requirements of job openings. 

Occasional mention has been made of the 


"measurement" or 
“identification” of individual differences. In 


operations some such differences are 
this is typically the case 


employment-oflice 
a matter of objective record; 
with such information as biographical data 
on the application form, For some char 
ment tests may be available. 
interviewers for recording 


acteristics, scores on employ- 
Occasionally rating scales are used by 
their judgments on such characteristics 
as appearance, speaking ability, or personality traits. In many 
instances the "inlormation" 


about individuals is not a matter of 
record, but is in the 


form of subjective impressions in the minds of 
those who have interviewed the 


applicants. In general, the develop- 
ment of systematic e 


mployment procedures depends in large part 
upon the availability ol reasonably objective, quantified information 
about applicants. Although subjective impressions ol applic ants must 
of necessity be used in employment activities, frequently they can be 


reduced to relatively quantitative terms, such as by the use of rating 
scales, 


THE EFFECTS OF TRAINING UPON INDIVIDUAL 
DIFFERENCES 
With new employees some type of formal or inform 


А 2 al training al- 
Most invariably takes place. Many 


| companies also have training pro- 
grams for experienced employees, to help them to maintain their 
present skills or to develop new skills, or to qualify e 
higher-level positions. When em 
portant to consider 
differences th 
training. 


mployees for 
ployees undergo training, it is im- 
the effect of such training upon the individual 
5 that exist among the employees at the beginning of the 
Three possible conclusions mig 
may increase the differences, 
them unaffected, 


ht be considered: training 
it may decrease them, or it may leave 
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Examination of experimental studies in this field reveals what 
seems to be much contradictory evidence. In certain kinds of 
Situations it seems clear that training tends to increase whatever 
differences in ability may exist at the beginning of the training. 
A group ol persons placed upon an entirely new task of a complicated 
nature are not likely to differ much among themselves in their ability 
to handle that task at the beginning, Their skill is likely to be quite 
uniform and, it might be added, uniformly low, until appropriate 
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FIG. 2.5. Relation between experience and production in 
looping hosiery, and the effect of experience on individual 
differences in productivity. Results based on 199 loopers of 


varying experience. 


training has given those with capacity to do the task an opportunity 
to forge ahead. The operation of any complicated industrial produc- 
Чоп machine will furnish an example ol this principle. 

In Fig. 2.5 the heavy black line shows the average production of 
hosiery loopers in dozens of pairs per hour plotted against the 
amount of experience on the job. This curve is really the learning 
Curve for this operation, even though it was obtained by taking the 
average production of loopers of varying amounts of experience 
rather than by following the improvement in skill of a given group 
of loopers as experience increased. The dotted lines in Fig. 2.5 indicate 
а standard deviation’ above and below the average production for 


8 сы "ү 
The standard deviation, a measure of variability or spread of measurements, 


ise "-— Ё Я Eor 
explained in Appendix А. p. 525. 
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the varying amounts of experience. In effect, the dotted lines show 
the range of performance of most of the loopers, specifically about 
the middle two-thirds of them. It is clear that the variability Is 
greater among the loopers with considerable experience on the job 
than among those who have been recently hired or who 
early stages of learning the operation. 

Jtis customary in comparing two measures of variability, computed 
from two averages that are different, to make the comparison in 
terms of the coefficient of vari 


tion rather than in terms of the 
respective standard deviations. The coefficient of variation (CV) 
is given by: 


are in the 


100 S.D. 
UE. 
where S.D. is the st 


andard deviation of the measures 
M is the m 


ean of the measures 


The coefficient ol v. 


ariation was found to be 100 for the employees 
with one 


month or less of experience and 225 
perience of two ye 

Here, then, is a specific case in 
magnitude of individu 
job. The operators 
early st 


for employees with ex- 
ars or more, 

which training increases the 
ith performance upon a given 
€ nearly like one another in the 
an in the intermediate or later stages. 


al differences w 
are much mor 
ages of their training th 

One should not infer from the foregoing illustr. 
that the effect of training is always to incre 
individual differences, For 


ation, however, 
ase the magnitude ol 
example, Hartmann, 10 using four tests 
of manual ability, at three months of training resulted in 
definitely more improvement among those who initially tested low 
than among those who initially tested high. The ability of everyone 
was improved as a result of the training, but, in this experiment, 
the training also tended to decrease the difference between the good 
ers. 


It would be possible to cite 
Support the apparently contr: 


found th 


and the poor work 


numerous other experiments that 
adictory conc lusions of 


one or the other 


9J. P. Guilford, 
New York, McGraw-Hill Book Con 
10 G. W. Hartmann. 
Achievement,” s, hool a 


Fundamental Statistics in Psychology and Edi 


Ipany, Inc 1956), 101. 
"Initial Performance as a Basis for p 
nd Society, 1929, 29, 49: 


(cation. (8rd єй. 
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of the investigations cited above. A study of the experiments in 
question, however, suggests a possible explanation for the seeming 
discrepancy in results. Wherever the effect of training has been to 
increase the magnitude of individual differences, a study of the task 
involved usually reveals it to be fairly complicated. By “complicated” 
we mean that it is one in which the average individual does not 
reach his maximum level of performance without a fair 
ing period. Wherever training results in a decrease in individual 
differences, the task is usually found to be a rather simple one, that 
is, one upon which the average individual shows little improvement 
after a relatively short practice period. In the light of these facts we 


' long learn- 


тау venture the tentative generalization that training tends to 
increase individual differences in proportion to the complexity of 
the task in question. Although a few minor exceptions to this 
principle may come to mind, it seems to be at least provisionally 
acceptable as a working hypothesis. 

Whatever may be the effect of training on the magnitude of 
individual differences, it seems clear that training seldom changes 
the relative standing of individuals in their ability to perform any 
given task. This conclusion is in accord with the findings of Bishop," 
Peterson,!2 Hartmann," Viteles,!! and others. No industry, therefore, 
should expect its training program to bring all employees up to the 
same high level of efficient performance unless the employees have 
Initially been selected in terms of their capacity to reach that high 
level. And since perfect predictors of job success have not yet been 
devised, individual differences in employee performance will be 
found even if every effort is made to select only those who are most 
likely to succeed. Proper selection, however, can result in the employ- 
Ment of individuals who, collectively, will be less variable, and gen- 
erally better, in job performance than would be the case with an 
Unselected group of employees. 


!! M. K. Bishop, “/ 
Review, 1925, 39, 3 
4 12 J. Peters he Effects of Practice on Individual Differences,” Twenty- 
Seventh Yearbook of the National Society for the Study of Education, Part II 
(Bloomington, III., Public School Publishing Company, 1928), 2 

15 Hartmann, op. cit. 

14 Morris S. Viteles, Industrial Psychology (New York, W. W. Norton & Company, 
Inc, 1932), 107. 


Study of Individual Differences in Learning.” Psychological 
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INDIVIDUAL DIFFERENCES IN JOB PERFORMANCE 

‘The tendency for relative individual differences to be maintained 
throughout training forecasts the conclusion that, in general, those 
individuals whose performance in training is above average, also 
will be those whose continuing performance on the job will be above 
average. Granting that employees on a given job do differ in their 
performance, one might then ask such questions as these: Are the 
differences large enough to be of practical importance? To what 
extent do they tend to be maintained over a continuing period? 
By what means can differences in employee performance be quantified 
for comparison purposes? One can answer such questions most 
satisfactorily by considering and interpreting statistical data available 
from various pertinent industrial situations. Various types of indexes 
of job performance can be used to illustrate the range of individual 
differences in job performance. Р 
are those based on 
of jobs. 


robably the most typical examples 
productivity of employees on production-types 


Individual Differences in Productivity. One example of differences 
in productivity is shown in Fig. 2.6. This is a frequency distribution 
showing differences in productivity 
semblers who were engag 
of wage payment was 
slightly more than tw 


among 36 electrical-fixture as- 
ed in identical jobs. An incentive method 
in use and the best operator was earning 
ice the average hourly wage of the poorest 
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FIG. 2.6. Distribution of quantity of production among 36 
electrical-fixture assemblers. 
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operator. The overhead to the company was identical for all the 
employees in this department, including the best and the poorest. 
Both used identical work layouts and assembling equipment. Both 


used identical amounts of space, heat, light, and other overhead 


expenses. But the best employee, in delivering more than twice the 
production of the poorest employee, was therefore using only 
hall аз much overhead and capital expense per unit of production 
as the poorest employee. This fact makes it clear that as new 
employees are added to the department it is profitable not only to 
the employees but also to the management to obtain. persons who 
are capable of attaining higher levels of production. 

Fig. 2.7 shows another distribution of the carnings of a group of 
operators on identical jobs (burning, twisting, and soldering) utilizing 
identical investments in machinery and overhead. The distribution 
of the different operators 
The employees were working 


shows that the average hourly earnit 
varied from 60 cents to 51.30 per hour. 
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FIG. 2.7. Distribution of quantity of production among 33 
employees engaged in an operation involving burning, 
twisting, and soldering the ends of insulated wire. 


on identical machines. The differences in production (earnings) 
therelore can be explained only in terms of the operators. 

Still more striking dillerences in productivity among a group of 
operators are shown in Fig. 9.8. This distribution shows the produc- 
tion of 199 hosiery "loopers. The looping operation involves the 
gathering together of the loops of thread (each over a separate 
needle) at the bottom of a stocking after the garment is knit in order 
to close the opening left in the toe. Looping is a job calling for very 
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careful and constant visual attention as well as a high degree of 
skill in placing the loops on the separate needles. Production on this 
job is ordinarily computed in terms of dozens of pairs looped per 
hour. Payment is on an incentive basis. 

Fig. 2.8 shows a range of from . 50 dozen pairs per hours (at the 
extreme left) to 7.00 dozen pairs per hour (at the extreme right). As 
might be expected, this great variation in production is due partly 
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FIG. 2.8. Distribution of quantity of production in 
looping hosiery for 199 employees varying in ex- 
perience from one month to five years. 


to differences in experience on the job. The fact that differences in 
experience do not account for all of the variability shown in F 


ig. 2.8, 
however, 


is indicated by Fig. 2.9, which shows a similar frequency 
distribution of production of 99 employees who had had one year 
or more of experience on the looping job. A careful 
learning curve for looping (see Fig. 
shows that m 


analysis of the 
2.5 and discussion on p. 21) 
aximum production is not reached until after a year 
ol experience. It therefore seems re 


asonable to conclude that not all 
of the 


diflerences in production shown in Fig. 2.8 can be explained 
in terms of the experience [Í 


actor because, when only loopers with a 
year or more of experience 


are plotted (as in Fig. 2.9), the variation 
in production is still [rom three dozen pairs to seven dozen pairs 
per hour. 


Production data available for other jobs also show considerable 
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FIG. 2.9. Distribution of quantity of production in 


looping hosiery for 99 employees with one year or 


more of experience. 


variability among employees. The range of performance is sometimes 
expressed as a ratio of the production ol the least productive employee 
to that of the most productive employee. These ratios vary con- 
(1) the extent 


siderably, depending upon various factors, as follows 
to which the employee has direct control over the volume of pro- 
duction (in the case ol machine operations the individual has less 
influence than in the case of hand operations); (2) the extent to 
the group have already been selected in 
the degree of training and ex- 
1:2 occur, and on some 


which the employees in 
terms of job qualifications; and (3) 
perience, Frequently, however, ratios of 
jobs the ratio is as high as 1:5 or more. 

Merit ratings furnish another 


Individual Differences in Merit Ratings. 
mance. A “merit 


indication of individual differences in job perfor 
rating” is a periodic judgment of an employee by his supervisor. 
Usually ratings are made on each of sev 


job knowledge, dependability, safety, and so or 
nt of the companies surveyed had some type of 


Merit-rating systems, which will be dis- 
result in a single over-all rating 
ng may be taken, with certain 


eral items, such as initiative, 
1. One survey indicated 


that about 


50 per ce 
ing system.“ 
apter 8, usually 


formal merit- 
cussed in detail in C 

for each employee. ‘This over-all rati 
qualifications, to indicate the employee's suitability for the job. 


15 


in Factory and Office.” Studies in Personnel Policy, No. 
‹ 1954. 


Personnel Practice 
145, National Industrial Conference Board, 
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A distribution of the over-all ratings of 710 men from one depart- 
ment of a steel mill is shown in Fig. 2.10. Many cautions should be 
observed in interpreting the significance of these merit ratings, but 
it is safe to conclude that the spread of over-all ratings Irom 240 to 
450 points suggests definite diflerences in the quantity and quality 
of service rendered by the different employees. 


PER CENT OF EMPLOYEES 


200 300 400 500 


OVER-ALL MERIT RATING 
FIG. 2.10. Distribution of over-all merit ratings of 710 men 


from one department of a steel mill. 


Individual Differences in O 
just seen some examples [9] 
and in merit ratings. 


ther Aspects of Performance. We have 
individual differences in productivity 
These are only two of many different aspects 
Other aspects on which people differ include 
quality of work, piece-rate irnings, length of time on the job (job 
tenure), absenteeism, and accidents. Further mention of some of these 
will be made later. 


of work performance, 


Stability of Job Performance. Generally 
among employees on most 
sistent differences, For 


speaking, the differences 
aspects of performance are usually con- 
example, the high-producing employee at 
any one time tends to remain in the high-production level, and the 
less efficient Operator tends to remain at approximatcly the same low 
level from week to week. This fact is illustrated by the scattergram 
shown in Table 2.1. This table shows the relation between produc- 
ve weeks among 203 hosiery loopers. No marked 
productivity from one week to the other occurred. It is 
therefore clear that, given the production of any operator for the 
first week, a fairly accurate prediction of the production of that 
operator for the following week can be made. The coefficient of cor- 


livity for two successi 
shilts in 
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relation'® between the production of the first and second week 
computed from the scattergram in Table 2.1 was .96. 

'The data shown in Table 2.1 are for all employees who were 
on the job when the data were obtained. The experience of these 
employees varied [rom less than one month to well over two years. 
It will be remembered from the comparison of Figs. 2.8 and 2.9 
that the variability in production of the employees with a year or 
more of experience is markedly less than the variability of the entire 
group. The correlation of .96 between production on adjacent weeks, 
computed from the entire group of employees, is therefore higher 
than would have been found if the inexperienced employees (those 
with less than twelve months on the job) had been excluded from 
the scattergram shown in Table 2.1. Even after the correction for 
the experience factor was made, however, the correlation between 
production for adjacent weeks was found to be .85. 


TABLE 2.1 


Scattergram Showing Consistency of Production of 203 Hosiery Loopers 
s .96. 


The correlation between production for the two weeks shown wa: 


Average dozens of pairs per hour (second week) 


40- 
14 


1.0- 


E 
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he meaning of a Coeflicient of correlation is explained in Appendix A, pp- 


| Average dozens of pairs per hour (first week) 
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These computations indicate that an employee's production level 

is not something that fluctuates will-nilly or that he changes daily, 
as he does his necktie or his shirt, but is rather a relatively fixed and 
permanent characteristic. 
Importance of Individual Differences. Individual differences in 
performance, then, usually are great enough and consistent enough 
that they should be matters of concern both to the individuals in 
question and to management. Individuals whose performance is 
inadequate on a particular job do not have the opportunity to achieve 
satisfaction in their work, with possible repercussions on their total 
lives. Further, such performance can affect their earnings, especially 
if they are on piece-rate jobs. Such persons, misplaced on one job, 
may have potentialities for other jobs on which they could perform 
at more satisfactory levels. 

From the point of view of management, poor work performance 
is an economic loss, With persons on an hourly-paid or salary basis 
this is easily understood, since the wages or salaries are the same 
per unit of time regardless of the character of work performance, 
What is not always as well rec ognized is the fact that low-performance 
employees also are more costly to management even if on a piece- 
rate method of payment. Although the labor cost per unit of pro- 
duction is the same regardless of how 
overhead cost per unit differs. The 


much a person produces, the 
f overhead cost (capital investment 
m equipment, supervision, lights, other utilities, and so forth) is 
the same for both a high-producing e 
employee. But if the high-producing employee produces twice as 
much as the low-producing employee, the overhead. cost per unit 
produced is only half as much for the one as lor the other. 

Thus, in terms of the mutual interests of. both employces and 
management, it should be the goal of personnel policy to place indi- 
viduals on jobs in which their individual potentialities can be 
realized in the form of satisfactory work performance. 


mplovee and a low-producing 


THE BASES OF INDIVIDUAL DIFFERENCES 
Psychologists have long been interested. in determining the 


ultimate cause of individual differences among people. Usually they 
have divided the major 


: causes into the two general categories ol 
heredity and environme 


nt. Those upholding one point of view have 


often minimized or even completely ignored the possible influence 
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of the other factor. It seems probable that both factors are usually 
operative but that their relative importance differs markedly in the 
determination of different personal characteristics. Heredity would 
seem to be of most importance in determining such physical traits 
as height, weight, and strength, although it is clear that environment 
also has some effect upon these factors. The environmental factors 
of training or education are of basic importance in determining trade 
skill, or any other type of skill that is reached only alter experience 
on a particular job. But to conclude that differences in skill are 
dependent upon diflerences in training does not mean that other 
factors have no significant ellect upon the level ol skill which the 
training produces. Whenever different levels of final performance 
are achieved by a group of individuals who were apparently equal 
when the training began, it may safely be assumed that individual 
differences were present at the beginning of the training, although 
they may have completely escaped notice. Nevertheless, they were 
instrumental in influencing the levels of attainment later reached 
by the several individuals. 

An example will make this clear. It has long been standard practice 
in the hosiery industry to hire girls to be trained as loopers only after 
rigid scrutiny and interview, careful study of school records and 
previous employment, general physical and visual examination, and 
ion of all other factors that standard employ- 


à thorough conside 
ment procedure has indicated to be of importance. Obviously the 
girls could not be sclected on the basis of their looping ability 
because, never having seen a looping machine, they have no skill 
whatever on this job at the time of employment. Except when the 
labor market is very tight, only those girls are hired who, in the 
judgment of the personnel manager, are likely with training to 
become good loopers. But in spite of this extensive examination and 
investigation at the time of employment, and in spite of the elimina- 
tion of all those who for obvious reasons are clearly unlikely to 
become efficient on this particular job, the girls hired do not by 
any means become equally efficient on the operation. In fact, as 
Fig. 9.9 shows, after a year of experience some of the girls are more 
than twice as productive as others. This fact woud indicate that, 
though the girls might have seemed to be potentially equal at the 
time of employment, and indeed probably were equal in terms of all 


factors considered, they were not really equal at all. They differed 
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significantly at the time of employment in one or more of the [actors 
that determine capacity for success upon this job, but—and this 
is the important point—the differentiating basic individual differ- 
ences were not detected by the standard employment procedure. n 
should be added that a dexterity test (described on p. 110) and 
certain vision tests were successful in detecting at the time ol 
employment an appreciable number ol girls who were quite satis- 
factory from the point of view of standard employment procedure 
but who did not have the basic capacities necessary for 
a high level of skill in the musc ular and visu 
in close work. 

One should not infer 


developing 
al co-ordination involved 


from the foregoing illustration that the 
industrial. psychologist recommends the elimination 
employment procedure, He fully 
man will detect all of the obvious 


of standard 
recognizes that a good personnel 
„апа many of the subtle, reasons 
why some applicants should, and others should not, 
a specific job. But expe 
personnel men 


be placed upon 
riments clearly show that even the best 
cannot determine the muscular co-ordination or 
dexterity of an applicant from a general interview or [rom an 
examination of his or her hands. Many if not most industrial jobs 
call for a basic capacities that cannot be 
ployment without spe 
olten, standardized test procedures. These 
of which are measurable at the time 
future productivity, accuracy 
tility, tenure with 


combination of certain 
detected at the time of em 


‘ial techniques and, 
basic capacities, many 
of employment, are related to 
» accident proneness, promotion, versa- 
the company, and many other factors that 
differentiate a profitable from a non profitable employee. One of the 
major functions of this book will be 
affect. the development of an e 
illustrations of the use 


to show how these basic factors 
mployee and to cite à number ol 
ol selection and placement tests in industry. 
CRITERIA OF JOB SUCCESS 


discussion of individual differences in work per- 
5 us to the consideration of what is called a criterion 
There are various circ umstances in which it is useful 
10 have some index of the relative performance of individuals. Such 
information is sometimes useful for admini 
for granting wage or salary inc reases, or fo 
higher-level positions, In. 


The foregoing 
formance bring 
ol job success, 


strative purposes, such as 
r promoting individuals to 
In other circumstances. such information is 
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necessary for personnel research purposes. Our interest in the cri- 
terion is largely in connection with personnel research functions. 
Although there are various types ol personnel research in which a 
criterion is needed, the most common use is in the development ol 
standards for the selection and placement ol individuals on various 
jobs. For this purpose it is necessary to determine the kinds of char- 
acteristics that contribute to success on a given job. Although we will 
reserve for the next two chapters the discussion ol how this is done, 
we have already seen that such a process involves the study, for one 
group ol employees, of the relationship between personal character- 
istics on the one hand (frequently called predictors). and some meas- 
ure of job performance on the other hand (the criterion). 
jan appropriate 


Types of Criteria. It isobvious that what might serve : 
Criterion of job success on one job would not necessarily be an ap- 
propriate criterion lor another job. Reserving for later discussion the 
selection of a criterion, let us now mention a few of the types of 
criteria that have been used in various situations. Some such criteria 
are objective, in that they are based on fac tual, quantitative informa- 
tion; others are subjective, in that they are based on the subjective 
Judgments of people. 

Quantity of work. For some jobs the amount of work individuals 
an appropriate indication of their relative 
job performance. The possible utility of such a criterion would, of 
course, depend in large part upon the availability of records of indi- 
lly we think of this in connection 
types ol jobs. but the concept is 
obs, such as some 


produce on their jobs is 


viduals’ quantities of work. Typica 
with individuals on “production” 


; on other types of j 
times the quantity ol work is 


also applicable to individua 
sales jobs and certain office jobs. Some 
reflected in secondary records, as in the 
commissions (where these methods of payme 
another criterion that is frequently used, 
le that reflect the quality of the work 


case of piece-rate earnings or 
nt are used). 


Quality of work. This is 
especially if records are availab 
of individuals on a job. Such re 
as number of acceptable units produced, І 
Units produced, the amount of scrap or waste resulting from each 
person’s work, or the per cent of units worked on that are acceptable. 
valent, training cost. Other things being 
at a cost to the company ol 


cords may be in different [orms, such 
the number of rejects ol 


Learning time, or its equi 
equal, if one new operator learns the job 
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550, while another requires training that costs $150 before he reaches 
the same level of production and quality, the first operator is the 
more desirable employee. 

Because of the minimum wage provisions of federal laws, it is often 
of great importance to economy in production to obtain trainees who 
are able to “earn” the minimum rate in the shortest possible time, 
because by law this minimum rate must be paid to the employee from 
the beginning of his employment. 


Tenure on the job. Suppose two new employees learn a job with the 
same speed, and at the end of a period of time, say six months, they 
have reached equal levels of production and quality. If one of these 
employees now quits while the other stays on the job several months, 
or perhaps years, longer, it is clear that the employee who stays longer 
on the job is the better investment from the company's viewpoint. In 
the case of the short-term employee, it is often possible that more 
money is invested in training him than can possibly be realized on his 
low production while he is in training. 

On some jobs such as that of hosiery loopers, where, according to 
King, nine out of ten trainees fail or quit during the training 
period, the criterion of tenure on the job is often used as a measure 
of employee desirability. 

Absenteeism. The percentage of working days that the employee 
actually reports for work has proved at times a very usable criterion. 
If one employee is present 97 to 98 per cent of the time and another 
present only 80 to 85 per cent of the time (other char: 
two employees being equal), the 
the more desirable employee. 


acteristics of the 
former would usually be considered 
Accidents. When personnel testing programs are installed either by 
the safety department, the medical department, or the personnel 
department working in collaboration with either of the other two, 
one ol the major objectives is to select new employees who will be 
relatively free from accidents. Under these circumstances, low acci- 
dent experience is frequently taken as a criterion of a desirable em- 
ployee. 
ў Promotions. When а hiring program has as one of its major objec- 
tives the selection of men or women who will rapidly develop the 
Ir Pearl Н. M. King, ~ 


3 Ea Task Perception. and Inter-Personnel Relations in 
Industrial Training, Part I,’ 


Human Relations, 1947, 1, 121-130. 
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ability to move into higher-level jobs, the speed of such upgrading 
may be the most satisfactory criterion to use. 

Job sample. When data on production and/or quality cannot be 
readily obtained, it is sometimes possible to obtain measurements of 
employee job performance by a specially set up job sample. The use 
of this criterion will be illustrated in Chapter 13. 

Ratings. Ratings of employees by their supervisors are very fre- 
quently used as criteri: These ratings in some cases are merit ratings 
(which have been mentioned belore): these are obtained as the result 
of a systematic meritrating program. In some cases special ratings 


are obtained [or a particular criterion purpose, such as in the develop- 
ment ol selection and placement standards. Various rating methods 
will be discussed in Chapter 8. We might comment here that ratings 
used as a criterion may be on the basis of “over-all” job performance, 


or on the basis of some particular aspect of performance. 
Selection of the Criterion. The selection of a criterion lor any given 
purpose, such as in personnel research, requires careful consideration. 
For individuals on any given job there is. theoretically, some “ulti- 
mate" or "true" job standard by which the individuals might be 
evaluated, Such a standard would then provide the basis lor establish- 
ing an index by which to characterize the degree of job success 
achieved by the various individuals. 

Unfortunately, it is usually not possible to develop such an “ulti- 
mate" criterion of job success, so ме typically have to select as the 
criterion some more readily available standard, The standard that is 


selected, however, should be as relevant as possible—that is, it should 


be relevant to the concept of what the ultimate criterion should be. 
Let us take a simple example. If a company 
criterion for certain of its jobs 


is producing high-quality 
jewelry, presumably the ultimate 


should embody the concept of exce 
ly selected should be one that, in large part, 


Hence of craftsmanship. In such a 


case, the criterion actual 
would differentiate among individuals in terms of the quality of 
their craftsmanship. Conversely, à company producing inexpensive 


costume jewelry would be more concerned with a quantity emphasis. 
This consideration, then, suggests that the choice of a criterion lor 
use with a particular job is essentially a management responsibility. 
Since management has not only the right, but the obligation, to 


establish the goals that are to be achieved by the organization, it is 
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then also management's right, and obligation, to specify the standards 
for evaluation of employees on the various jobs in the organization. 
Once one has selected the standard against which employees on a 
given job are to be evaluated, it is time to obtain, or to develop, the 
criterion values of individuals in terms of this standard. This may 
involve such functions as collecting and summarizing records ol 
production, quality of work, absences, accidents, or other pertinent 
data, or arranging to have special ratings made, 
Contamination of the Criterion. Some 
about individu: 


times the criterion information 
Is has been influenced by variables other 
abilities of the individuals. The influence of other у 
contamination of the criterion, A couple of ex 
the point. Let us suppose that we have 

looms for weaving textiles, but that cach ha 
The production records of such e 


than the 
ariables is called 
amples will illustrate 
two employees operating 
sa diflerent type of loom. 
mployees probably would not serve 
as ап appropriate index of their relative 
vidual's production is in part influ 
ties of his own loom, Similarly, if two salesgirls in a department store 
are both selling ladies handbags, but at dillerent counters, it may be 
that one of the counters is in a better [oc ation than the other, thereby 
giving the girl at that counter a sales advantage that does not depend 
on her own sales ability. Although both these examples deal with two 
individuals, the same types of criterion contamination can occur with 
groups ol employees, 

In connection with the use of production records as criteria, Bittner 
and Rundquistis point out that “unfortunately ++. production is 
affected by so many things not under the control of the 
that such records rarely reflect acc urate 
They are affec ted by variation in the ¢ 
by the pace of the machine, 
by the correlation of job 
by the correlation of job 
excellent ex 


abilities, since each indi- 
enced by the productive capabili- 


individual 
ly what an individual can do. 
quality of the material handled, 
by the pace of others in the work group, 
assignment with length of servic e, and even 
assignment with ability to do the job." An 
ample of the effect ol 
operator involved has been summa 

18 R. II. Bittner and E, A, Rundquist, “The R 
Journal of Applied Psychology, 1950, 34, 171 -177. 
Amcrican Psychological Association, 

19 JW. V. Bingham, 


275. 


factors beyond the control of the 
rized by Bingham. In discussing 


ank-Comparison Rating Method.” 
- Reproduced by permission of the 


“Today and Yesterday," Personne] Psychology, 1919, 2, 267- 
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the development of a criterion for measuring the skill of bombardiers, 


Bi 


ham points out that no relation was found between circular 


errors on alternate runs. Later analysis showed that accuracy v 
sill ol 
the bombardier. Among these factors were "visibility, wind direction, 


dependent toa very great extent upon factors other than the : 


bumpiness of the air, and especially the behavior of the pilot from 
whom the bombardier took over control of the plane thirty seconds 
before the bomb release." Under such circumstances, records of 
bombardier performances are essentially worthless as a criterion of 
job proficiency. 

Although such opinions and examples should not cause us to throw 
up our hands at the whole criterion problem, they should make us 
fully aware of the possibilities of criterion contamination. 

It is not in order here to discuss the details of the methods of taking 
riables, but we might 


into account the influence of contaminating v 
note that there are two basic approaches. One of these consists of 
using, in a research project, only those individuals for whom all 
approach, however, may limit 


variables are equal or nearly so; this 
seriously the number of individuals who can be used in the study. 
‘The second method consists of making some adjustment for the in- 
fluence of the contaminating variable, this adjustment usually being 
of a statistical nature. For example, if there are ten employees work- 
ing on each of two different kinds of looms, the production of each 
person might be related to the average production of all employees 


working on the same kind of loom. 


Reliability of the Criterion. If a criterion is to be used as an index of 
the performance of individuals, it must be a stable index. In other 
words, it must reflect the relatively permanent, or continuing. level 
of performance of the several individuals on the job in question. This 
Stability or consistency of performance is called the reliability of the 
criterion. | 

in which the reliability of criteria сап һе 


Among various ways 
determined, a very common method is th: 
values for individuals for two periods of time. Such a comparison is 
shown in Table 2.1 (p. 29). That table shows the consistency (in other 
on records of 203 hosiery loopers 


it of comparing the criterion 


words, the reliability) of producti 
for two time periods. It is customary to express the degree of rela- 
tionship by means of a coefficient of correlation. In this instance the 
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correlation was .96, which indicates a very high degree of stability of 
work performance. Gencrally speaking, reliability correlations in the 
-90's would be considered to be exceptionally good, and those in the 


-80's would normally be acceptable. 

Combining Criteria. Sometimes there may be two or more criteria that 
are "relevant" to a particular job. For example, it may be appropriate 
to use measures of both quantity and quality of work, since a "good" 
employee might well be the type of individual who is high on both 
of these variables. If two or more criteria are available, or can be 
developed, and il they are all relevant, it may be well to combine 
The combining of two or more criteria 
into one usually requires some decision reg 
of the individual criteria. These 


them into a single criterion. 


arding the relative weights 
judgments are based essentially on 
consideration of the relevancy of the individual criteria. 
dures for combining two or more criteri 
not be discussed here. Such procedures 
рр. 528-532. 


When several criteria are 


The proce- 
a, with specified weights, will 
are included in Appendix A, 


considered to be rele ant, it is sometimes 
possible to combine them into a single, 


dollar units. The procedures for 
have been described by Brogden 
Importance of the Criterion. Any personnel research project or per- 
sonnel program that requires a criterion ol job success will, in large 
part, succeed or fail in terms of the adequacy of the criterion used. 
Having a relevant, reliable, and uncontaminated criterion will not 
assure success of the venture, but not h 
insure its failure?! 


over-all criterion expressed in 
combining criteria in this manner 
and ‘Taylor.2° 


aving such a criterion will 


20 H. E. Brogden and E. K. Vaylor, “The Doll 
Accounting Concept 
133-154, 


ar Criterion—Applying the Cost 
to Criterion Construction," Personnel Psychology, 1950, 3, 


ellent discussions of criteriz available in the following publications: 
B. F. Nagle, "Criterion Development," Personnel Psychology, 1053, 6, 271-289; and 
J. Le Otis in Chapter V of W. H. Stead, C. L. Shartle, et al., Occupational Counseling 
Techniques (New York, American Book € ompany, 1910). 


THE INTERVIEW 
AND RELATED METHODS 
OF EMPLOYMENT 


Employment directors recognize many of the facts concerning indi- 
vidual differences discussed in the preceding chapter. If an applicant 
has training or successful work experience in a certain area, every 
effort is made to place him on a job where both he and the company 
will profit from the utilization ol his particular experience and skills. 
Likewise, if a job requires a person with certain physical, mental, or 
personality characteristics, @ man possessing the required character- 
istics is sought. One of the major functions of the personnel manager 
is to recognize individual differences in people and in job require- 
ments, and to make every reasonable effort to match men and jobs. 
Various “methods” of employment are used in matching people to 


jobs, different methods frequently being used in combination. These 
rview, the application form, references, and 


methods include the inte 
personnel tests. This chapter will be devoted to employment methods 
other than tests: Chapters 4 to 7 will deal with the use of tests. 

Before considering specific employment methods, however, it may 
be well to illustrate the typical procedures used in employment offices, 
e basic methods of determining the personnel 


and also to discuss th 
“job requirements"). 


specifications of jobs (sometimes also called 


EMPLOYMENT-OFFICE PROCEDURES 

nt methods used in various companies differ some- 
dillerences, however, there are certain procedures 
arried out, and these frequently occur in a rela- 


The employme 
what. Despite these 
that typically are с 


39 


40 THE INTERVIEW AND RELATED EMPLOYMENT METHODS 


tively standard sequence. A common sequence, one that is recom- 
mended by Uhrbrock,? is 


shown in Fig. 3.1. Some of the steps in this 
sequence are not found in some companies (such as tests, or the pro- 


RECEPTION OF 
APPLICANTS 
PRELIMINARY INTERVIEW 


APPLICATION BLANKS 


EMPLOYMENT TESTS 
INVESTIGATION OF 
PREVIOUS HISTORY 

PRELIMINGRY SELECTION IN 
EMPLOYMENT DEPARTMENT 


FINAL SELECTION BY 
FOREMAN OR SUPERVISOR 


PHYSICAL EXAMINATION 


FIG. 3.1. 


FLOW CHART 


or 
SELECTION PROCEDURE 


WAITING LIST OF 
DESIRABLE 
APPLICANTS 


NEGATIVE DECISION 


E PREVIOUS HISTORY 


PHYSICALLY UNFIT 


PHYSICALLY UNFIT, PERSONALLY OBJECTIONABLE, OR UNFAVORABLE GENERAL IMPRESSION 


UNFAVORABLE PERSONAL DATA 
UNFAVORABLE TEST SCORES 


UNFAVORABLI 


Pa'n 


UNFAVORABLE SECOND IMPRESSION 


Flow chart of selection procedure. (From Uhrbrock, op. cit. 
Courtesy the American Management Association.) 


vision for a preliminary interview); nonetheless, we have here an 
illustration of most of the steps through which applicants typically 
progress. It will be noted that interviews occur three times in this 
chart—following the reception of the applicant, again after employ- 


TR. S. Uhrbrock, "Mental. Alertness 


Tests as Aids in Selecti y loyces," 
Personnel, 1936, 12, 229.237. ests as Aids in Selecting Employ 
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ment tests, and finally by the foreman or supervisor if the applicant 


has not been rejected belore this stage is reached. 


METHODS OF DETERMINING PERSONNEL SPECIFICATIONS 
When someone makes a decision to place another individual on a 
job, he is making a prediction—specifically, he is predicting that the 
individual will perform effectively on the job. We all know that 
predictions made by human beings (including ourselves) are far from 
pertect. Whatever ойе is predicting, however—the weather, the stock 
his predictions become more ac- 


market, the horses, or otherwise 
curate as he has more and more factual, pertinent information to use 
in making the predictions. 
Similarly, in predicting the 
ployment man is able to make better 
is fortified with appropriate information. 
formation about what human characteristics are related to success 
information about which applicants 


job performance of applicants, an em- 
‚ more accurate predictions if he 
In particular he needs in- 


оп the job in question, and 
Possess such characteristics. 
The characteristics or qualifications ud 
for а particular. job comprise what are frequently referred. to as 
Personne] spec ifications or job requirements. Frequently such speci- 
fications are set up as form 
Might include requirements of 
tics such as height and weigh 
Certain tests, and personal qué 
facility, Sometimes many such requireme ) | 
in the minds of those responsible for employment. It is, of course, 
Preferable to make such requirements as objective and as prec ise as 
Possible. "This raises the questions, however, of how such specifica- 
and how they shoul 
j ises such as judgments, job analysis, and 


rat are desired in applicants 


al standards in a job specification; they 
| work experience, physical characteris- 
t, minimum acceptable test scores on 
ilities such as appearance and verbal 
nts exist partly or entirely 


se à d be established. Specifica- 
tons are established | 


tions are set on various bz 
Statistical anal 


Personnel Specifications Set by Judgments. The requirements of some 
P is of the judgments of people, partic- 


Jobs are determined on the bi Fhe teri ista 
ularly 1 81 , -office personnel. ents may, 

Make cee i Sk la : Г riting. The adequacy (validity) 
or may not, be formally specified in writing. tne ac! га у (validity 
Of the judgments varies with the job in question. Ц а job requires а 
great deal of physical effort, as in lifting or carrying heavy bags or 
Бокса т. ee eed ple to establish some standard in terms of 

Des, it would be reasonable 


o est 
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physical build (although one might be hard-pressed to say just how 
tall or how heavy a person should be for the job). Similarly, if a job 
requires contact with the public, such as at an information desk, it 
would be logical to require reasonable verbal fluency, 

Many jobs, however require characteristics that are not as obvious 

as in these examples, and in such cases reliance on judgment may not 
be justified. How can a person "judge," for example, the kind of 
space visualization required in a job, or the particular kind of manip- 
ulative skill required, to say nothing about being able to judge the 
degree to which individual applicants possess such characteristics? 
Thus, there are very serious limitations to the usefulness of judgments 
in establishing personnel specifications. 
Personnel Specifications Set by Job Analysis. Job analysis is a process 
of obtaining information about jobs, by such methods as observation 
and interview. Job analyses can serve various personnel purposes, 
one of them being that of setting personnel specifications. The first 
step in this process is to obtain a thorough job description, i.e. a 
detailed statement of the duties and responsibilities of the job in 
question. Such a job description also usually lists or describes the 
tools, equipment, materials, and supplies used by the worker in 
carrying out the job. 

With information about the duties and responsibilities in mind, 
the job analyst then infers from these duties and responsibilities the 
personal characteristics that new employees should have to be placed 
on the job (the personnel specifications). Such inferences are rela- 
tively clear-cut for some characteristics, but are less clear-cut [or 
others. If the job duties, for example, include the reading of microme- 
ters and calipers, the very logical inference would be that a person 
should have good near vision to perform the job. Inferences about 
required "personality" characteristics for jobs, however, would not 
be as obvious. 


Job specifications based on job analyses, then, are also based in 


large part on human judgment 


although such judgments are to some 
degree Supported by, or suggested by, factual job information. 

An example of a job specification is given in Table 3.1. It will be 
seen that this includes both a description of the job and a listing of 
the personnel specifications. 


Other uses of job analysis. Since we are discussing job analysis for 
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TABLE 3.1 


Example of Job Specification 


Job Title: BAKER 
Alternate Title: BREAD BAKER 


Industry 


: Hotels and Restaurants 


Job Summary: 


Bakes bread, rolls, muffins, and biscuits for consumption in dining rooms of 
hotel or restaurant, mixing ingredients to make dough, and cutting and shaping 


dough by hand or machine. 


Work Performed: 


1s 


5, 


Studi 
order to hi 


7 


requirements for day and day following, and plans production in 
ve bread, rolls, biscuits, and muffins freshly baked when wanted 


and in quantities specified. 
Mixes (develops) dough according to recipe: Weighs and sifts flour into a 
bowl or mixer, adds shortening, yeast or baking powder, seasoning, and water 
or milk of desired temperature; either starts electric motor actuating beater 
that mixes and beats ingredients to form dough, or kneads dough by hand; 
places dough in a greased mixing bowl or proofing trough and allows it to 
ferment (rise or proof); may place dough in a proof box to ferment. 
Cuts and shapes dough, sprinkling flour on work bench to prevent sticking: 
a) Flattens and distributes dough in floured pan and places it in manually 
operated divider which cuts the dough into ctions of equal size; may 
cut dough to size with knife or biscuit cutter; molds all cut dough into 
desired shapes, by hand; may place butter, jelly. poppy seeds, or other 
topping on rolls. 
0) For muffins: Pours batter directly into gr 
€) For bread: Cuts off portion of dough with a scr 
weighs cach portion to ensure uniformity of size: roughly shapes cach 
cased pan or mold, or in the 
flat greased 


sed muffin pans. 
aper or heavy knife; 


portion by hand, anch either places it in a g 
case of “hearth” breads (rye, French, Vienna, etc), on a large. 
pan. 


Places pans in proof box where the dough further rises. The length of time 
that dough is proofed depends on the recipe used (amount of yeast, water, 
of proof box, and to some degree on the policy 


and salt), type of flour, h 
of the establishment or technique of the indiv idual worker. 

Bakes dough: Puts pans on peel and places them in oven; places hearth 
breads directly on hearth, using no pans; sets thermostatic temperature con- 
trol or regulates fuel supply or draft to control oven temperature; may turn 
hand valve to inject steam into oven, moistening crust to prevent it from be- 
coming too hard or brown; observes progress of baking. noticing the color of 
dough, smelling it, and pinching it or pricking it with a fork; removes baked 
rolls, bread, muffins, or biscuits from oven with peel or rake, or with heavy 


gloves, 

Places baked products on a rack to cool. 

Supervises a BAKER HELPER who cleans utensils and performs miscellane- 
ous other tasks such as cutting dough. 
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Equipment: 


Mixer; proof box; oven; proofing trough; divider peel; rake; mixing bowls: 
scraper; rolling pins; biscuit cutter; work bench; refrigerator; scales; measuring 
cups and spoons; sifter; pans and molds for bread, biscuits, rolls, and muffins; 
knives. 

Mate 
Flour; shortening; y ; baking powder; baking soda; milk; water: s asoning; 
and other ingredients used to make bread, rolls, biscuits, and muffins. 


rial: 


Working Conditions: 
Surroundings: Inside; hot. 
Hazards: Minor burns from oven or hot pans. 

Specialized Qualifications: 

Worker must be able to bake all kinds of bread. 

Ability to bake previously prepared pastries, and make special types of breads 
such as cornbread and Danish pastries, may be required of worker. 

Special Physical Requirement 


Strength: To lift heavy bags of flour, weighing as much as 100 pounds. 
Keen sense of taste and smell to determine whether ingredients a 
"asoned and sufficiently baked. 


re properly 


Test Standards (for use in selection of inexperienced workers for training) 
Test (from USES 
General Aptitude 


Test Battery) Minimum Score 


Intelligence 75 

Form Perception 80 

Finger Dexterity 70 

Clerical Perception 80 
Source: Adapted from Job 


Descriptions for Hotels and Restaurants, Vol. 1, U.S. Zmploy- 
U.S. Department of Labor, April 1938; and from “Validity Information 
‘ersonnel Psychology, 1956, 9, 383. 


ment Serv 
Exchange" of Р, 
personnel specific 


ation purposes, it is in order to mention some of its 
other use 


ег - One of these is for training purposes. A job analysis for 
training purposes usually is an extremely specific type of analysis, 
including a listing, in order, 
and а description of the w 
It also includes 


of the specific duties included in the job: 
ay in which these duties are performed. 
| a listing of the specific knowledges and skills required, 
in order to provide th 


e basis of a training program. 
Job analyses are also used for 


5 5 job evaluation purposes. Job evalua- 
tion is 


à process of judging or evaluating jobs for use in setting wages 
or salaries. The type of job information used for this purpose cor- 
responds e sentially with th 
tions. In f. 


purposes. 


at used for setting personnel specifica- 
act, the same job descriptions frequently serve both of these 


Still another use of job analysis is for methods improvement. This 
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purpose usually is served by motion and time study techniques as 
carried out by industrial engineers. In а broad sense these techniques 
of 


can be thought of as specialized job analysis methods. On the basis 
such analyses, it is sometimes possible to simplify the work layout, 
eliminate unnecessary motions, and make the job a simple and more 
convenient task to perform. 

There are numerous other uses to which job analysis methods may 
be put, as mentioned by Zerga. but the above [our purposes are the 
most important ones. 

Preparing job analyses. Ihe process of analyzing jobs and of writ- 


ing descriptions of jobs or of occupational materials requires training, 
experience, and attention to detail. Shartle? has given an excellent 
list of suggestions to be observed in preparing general occupational 


descriptions. Many of these suggestions are also appropriate for pre 


paring job descriptions lor jobs in a particular company. "These 


suggestions are given below: 


1. Always be accurate in what is expressed. The facts are what is 
required, 

9. In describing an occupation omit words which are worker atti- 
tudes unless it is specified that you are reporting attitudes of workers. 
Such words include monotonous, uninteresting, interesting, pleasant, 
distasteful, and the like. Whether a job is monotonous or interesting 
depends upon the worker: it is not the occupation. One person may 
find being an executive uninteresting while another may thoroughly 
enjoy a repetitive task. The writers of occupational inlormation are 
usually "white collar" workers who may tend to rcad their own 


attitudes into the job descriptions. 

3. If you are describing an occupation or field of work be sure 
that you cover it entirely unless you indicate otherwise. That is, do 
not describe one phase of an occupation and give the impression to 
the reader that you are covering it all. 

4, It is permissible to write occupational information in an in- 
teresting fashion but do not try to make the job interesting beyond 


giving the facts; otherwise persons may be attracted to the occupation 
who are not really interested in it. 


Zerga, “Job Analysis; a Resumé and Bibliography,” Journal of Applied 


Psychology, 1943. 27, 249. 
3C. L. Shartle. Occupational Information (2nd ed; Englewood Cliffs, N.J. 


Prentice-Hall, Inc., 1952), p. 77. 
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5. Write simply and explain technical terms. Most readers will not 
be nearly as familiar with the job or occupation as you are. 

6. Use a carelully chosen systematic outline of major and minor 
topics to be covered. This applies whether the material is a short 
description or a lengthy monograph, 

7. Write concisely and give sufficient detail to meet the needs, but 
never pad and do not skimp on important items. 

8. Try out examples of write-ups on the persons who will use the 


information and obtain their suggestions for improvement. 


9. Follow up the use of the descriptive materials and constantly 


attempt to improve them. 


10. Put the date of completion on each description. Revise it as 


pation require. In using source 
material indicate the date it was gathered. 


often as changes in jobs and the occu 


AMPUTATION HAND OR ARM. 


DISABILITY HAND OR ARM 


T 


AMPUTATION ONE OR MORE FINGERS 


AMPUTATION FOOT oR LEG 


DISABILITY FOOT OR LEG 


INJURED BACK OR SPINE 


LIGHT WORK RECOMMENDED 
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Different types of occupational materials have been prepared by 
various private and governmental agencies, especially by the U.S. 
Employment Service. Many of these materials are illustrated. by 
Shartle,! along with information regarding their sources. 

Jobs for the disabled. One of the facts brought out by 
job description is whether the job can be performed by a man with 


satisfactory 


any given physical handicap. Many plants have prepared check lists 
ol their jobs against the more common types of physical disability, 
so that the employment interviewer has before him an exact state- 
ment of the physical disabilities that can safely and. practicably be 
allowed in a man on a particular job. An example of this sort of job 
analysis is illustrated in Fig. 3.2. This chart and the job analyses on 
which it is based were prepared by the International Business Ma- 
chines Corporation. The chart in its entirety includes information 
for 40 different jobs. In the part of the chart reproduced here for 
illustrative purposes, the occurrence of an x in the column for a 


particular job indicates that the specified physical handicap may be 
permitted in a man on that job. 

The complete analysis of 40 jobs revealed that every one of these 
jobs would permit at least one of the specified physical handicaps, 
and that many of the jobs could be performed properly by employees 
with several of the disabilities. For example, seven physical handicaps 
could be allowed in an assembler, and eight in an operator on a cer- 


tain part of a coil assembly. 

Information of this sort is of value as a means of increasing the 
potential pool of satisfactory employees. To the employees and to the 
community it is also of value in identifying suitable work for the many 
persons who, although their livelihood depends upon work, in many 
instances have been denied employment because of arbitrary (and 
sometimes unreasonable) standards of physical fitness. Wagner? re- 
ports that although disabled persons improperly placed were poor 
producers and slow workers, those properly placed were equal to, or 
better than, nondisabled workers performing identical work. Lavos® 
— 

3 Ibid. 

5T. Wagner, Selective Job Placement; a Plan for Promoting Personnel Pro- 
ficiency (New York, National Conservation Bureau, 1946). 

5 G. Lavos, “The Work Efficiency of the Disabled; An Analysis of the Available 
Reports on the Job Efficiency of Physically Disabled Workers in Industry,” Journal 
of Rehabilitation, 1947, 13, No. 2, 3-12, 23. 
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cites studies showing that disabled personnel are as efficient and capa- 
ble as nondisabled personnel. It is assumed thatcare has been taken in 
these situations to make the job placements in the light ol the kind ol 
job-man analysis illustrated in Fig. 3.2. A similar point of view has 
been adopted in the extensive work of Hanman,? who clearly outlines 
the procedures to be followed in analyzing jobs for their physical 
requirements and summarizes the results [or a wide variety of jobs. 

Personnel Specifications Set by Statistical Analysis. Another method 
of determining personnel specifications is by statistical analysis ol 
personnel data—as for example the data that typicall 


' are available 
on application forms. This method involves the analysis of such data 
for a group of present or former employees on the job in question, 
the data being analyzed in relationship to some criterion of job per- 
formance. 


"This method is illustrated by an investigation of Tiffin, Parker, and 
Habersat.5 The turnover ol employees in one department of an opti- 
cal manufacturing company had reached rather serious proportions. 
Records of two groups ol employees were chosen for study. One group 
consisted of 27 employees who were still on the job nine months after 
employment. A period of nine months was chosen because any reason- 
ably satisfactory employee remaining on the job for at least this length 
of time more than repaid the cost of hiring and training him on the 
job. A second group consisted of employees who left the job. often 
without notice, within three months after employment. The results 
of the analysis of personnel data for the two groups of employees are 
summarized in Table 3.2. 

When comparisons of the sort shown in Table 3.2 are made by the 
personnel psychologist, he invariably subjects the data to a standard 
Statistical test to determine the probability of the obtained results 
having occurred simply by chance. This statistical test results in a 
"level of confidence" that can be attached to the results. If a difference 
is found to be significant at the! per cent confidence level (as in the 


case of the difference in age of the "long" and "short" tenure groups 
in Table 3.2) we ; 


tre assured that a difference as great or greater than 


7 Bert. Hanman, "Matching the Physical Characteristics of Workers and Jobs," 
Industrial Medicine, 1945, 14, 405-430. 
* J. Tiffin, B. T. Parker, and R. W. Habersat, “The Analysis of Personnel Data 


in Relation to Turnover on a Factory Job," Journal of Applied Psychology. 1947, 
31, 615-616. iE B 
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TABLE 3.2 


Analysis of Personnel Data for "Long" and "Short" Tenure Employees Hired for a 
Specific Factory Job 


Difference 


wong” Tenure Short" Tenure 


Employees Employees Between 
(9 months (under 3 "Long" and 
Personnel Data or over) months) "Short" 


Age 30.8 years years 45.1 vears* 
Years of Education 9.7 years 10.6 years — 9 yearst 
Height 68.6 inches 69.1 inches — J inches 
Weight 163. pounds 158.3 pounds 4-51 pounds 
Marital Status 5966 married 3766 married 2206 married} 
Number of Depend- 

ents 1.68 dependents 72 dependents + 95 dependents* 


* Significant at 15; level or less. 
1 Significant at 5% level or less. 
the difference found could have occurred by chance alone only one 
time in a hundred. Thus the probability is 99 in 100 that there is truly 
a dillerence in average age between the long- апа short-tenure em- 
ployees. Noting the obtained differences found to be at the I per cent 
and 5 per cent levels of confidence, we can say that the chances are 
extremely great that the long-tenure employees on this job will be 
generally older and have more dependents, and that the chances are 
95 in 100 that they will have had less formal education and that a 
larger percentage will be married than the short-tenure employees. 
Other job qualifications being equal, the employment interviewer 
would thus attempt to fill the job with men who are older, have de- 
pendents, are married, and have had a minimum of formal education. 
A later study in this plant showed that men fulfilling these personnel 
characteristics did remain longer on the job than men who did not 
fulfill them. 

The obvious interpretation of facts brought out in Table 3.2 
should not be applied indiscriminately to plants in all localities be- 
cause labor and personnel conditions may, and frequently do, vary 
greatly from one locality to another. But for the time and locality in 
question, it seems rather clear that the employment man should seek 
for this job men who, when compared with the average, are older, 
have more dependents, have had less formal education, and are 
married. 

Another example оГ this type of analysis comes [rom a study by 
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Mosel? of women salesclerks in a department store. In this study a 
criterion of sales performance was used, specifically an index of 
“selling cost per cent” which was derived for each salesclerk by di- 
viding total selling cost (salary and commissions) by total net sales 
(dollar value of actual sales). For each of 85 departments two sales- 
clerks were selected for the study, one being a high-criterion sales- 
clerk (having the lowest selling-cost index) and the other being a low- 
criterion clerk (having the highest selling-cost index). 

An analysis was then made of 42 items of information on the appli- 
cation forms of the 85 high-criterion and 85 low- riterion salesclerks, 
to determine which items, if any, differentiated between these two 
groups. Twelve of the items were found to differentiate. The “ideal” 
high-criterion (low-selling-cost) salesclerk had the following charac- 
teristics: between 35 and 54 years of age, 13 to 16 years of formal 
education, over 160 pounds, five years or less on next-to-last job, over 
five years on last job, lives in boarding house, minor executive as 
principal previous experience, between 59 and 62 inches in height, 
one to three dependents, widowed, and no lost time in two years. 
These items were used as a basis for deriving a "score" for cach ol 
100 other employees, in order to double-check the results. This second 
group included both high-criterion and low-criterion salesclerks. 

The results of this study are shown in Fig. 3.3. Specifically Fig. 3.3 
shows the per cent of salesclerks with weighted scores on these 12 
items at and above various cut-off points who were in the high-crite- 
rion group. This gives the best estimate of the per cent of high- 
criterion salesclerks who would be hired if various cut-off scores were 
used as a basis for employment. It can clearly be seen that persons 
whose scores were high (say 40 and above) would stand a much better 
chance of being successful than those scoring low. 

From the above two examples it can be seen that the statistical 
analysis of personnel data can be useful with various types of criteria 
of job success, these two examples being concerned with criteria of 
tenure and of sales performance. In general, however, the analysis of 
personnel data has been found more frequently to be related to such 
criteria as tenure than to criteria more strictly of job performance. 

This type of analysis frequently yields clear-cut information con- 
cerning personnel specific; 

? J. J. Mosel, “ї 
nel Data,” 


ations that is not apparent from job analy- 


^rediction of Department Store Sales Performance from Person- 
Journal of Applied Psychology, 1952, 36, 8-10. 
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100 


PER CENT WHO WERE HIGH-CRITERION EMPLOYEES 
e 
o 


25 30 35 
CUT-OFF SCORE 


ю 5 20 40 45 50 


FIG. 3.3. Per cent of salesclerks at and above 
various cut-off scores on twelve application form 
items who were in high-criterion group (low selling 
cost indexes). (Adapted from Mosel, op. cit.) 


ses or from casual observation of employees on a job. Although the 
examples given deal with personnel data from application forms, 
statistical analyses can (and should) be made of other types of infor- 
mation obtained from other sources, such as data obtained from the 
interview or from personnel tests. Depending upon the nature of the 
information, however, different kinds of statistical techniques may 
be used. The next chapter will deal with general principles and pro- 
cedures in the use of personnel tests in establishing personnel speci- 
fications. 

Consolidating Personnel Specifications. We have seen that the per- 
sonnel specifications for jobs can be established on the 


s of judg- 


ments of people, on the basis of job analysis, or on the basis of a 


statistical analysis of personnel data or tests. In setting specifications 
for any given job, however, it is not necessary to depend exclusively 
on any one method, but rather it is possible (and frequently desirable) 
to draw from these various methods. Generally speaking, it should 
be the policy of a personnel department to attempt to achieve rela- 
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tively objective specifications that have been 


verified by statistical 
analysis. Where it is nece 


ssary to rely upon judgments in setting the 
specifications, one should proceed in an orderly way 


to make these 
judgments as sound as possible, prefer: 


ably by the collective decision 
of various people who have intimate knowledge of the 

It should be added that the specifications for 
to incorporate specific standards that m 


job in question. 
jobs sometimes have 
ay have little bearing on job 
performance, but rather stem from separ 
or regulations. State and federal laws, for example, limit the em- 
ployment of women and minors, and general company policy (well- 
founded or not) sometimes adds further employment restrictions, 
such as lower or upper age limits, education, and the like. 

Uniqueness of Job Specifications. In the development and use of job 
specifications one needs to keep in mind that the 
lished for the placement of individuals оп а particul 
be used indiscriminately in other circumstances, 
that make for success on one 
on another in the same 
another company or 
constant ey 


ately established policies 


standards estab- 
ar job cannot 
The characteristics 
job may not be associated with success 
organization, or 
community. 


on à corresponding job in 
They will not necessarily remain 
en for the job in question over an extended period. This 
is due to possible differences in labor-market conditions, and even to 
differences in the character of what might appear to be similar jobs. 
INFORMATION ABOUT THE APPLICANT 

The personnel specifications of 
or qualities that applic 
for the job in question, 
by the use of the v 


a job designate the characteristics 
ants should have if they are to be employed 
The essential function that is accomplished 
'"arious employment methods is that o 
information about applicants that is then evalu 
sonnel specifications, in order to be 
potentialities for the 
Assuming the 


Г obtaining 
ated against the per- 
able to assess each applicants 
job (or jobs) for which he 
validity 
order to consider | 
methods result in ir 


is being considered. 
ations, it is then in 
the various employment 
rves the intended purpose. 


of the personnel specific: 
the extent to which 
Mormation that se 
The Interview, Even though many studies h 
ing that information obt 1 
accurate, that inte 


ave been published show- 
ained through the interview is often in- 
Pise sis rviewers of presumably equal competence some- 
19S. A. Rice, "Contagious Bias in the Interview, 


* American Journal of Soci- 
ology, 1929, 35, 420- Я 
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times disagree markedly in their judgments of applicants, and that 
the interviewer's judgment of an interviewee is often unduly in- 
fluenced by the latter's physical characteristics, the interview as a 
basic method still continues to be widely used. This continued use 
should strongly suggest that the interview, in spite of its limitations, 
occupies an important place in the majority of employment offices. 

It is difficult, if not impossible, to reach a general conclusion con- 
cerning the value of the interview as an employment technique. 
Different studies on the value of the interview have shown markedly 
different results. For example, Pitney!! reports that although only 29 
per cent of men selected at random for an aircraft warning unit 
training center completed the course successfully, 81 per cent of those 
selected by interview completed the work satisfactorily. On the other 
hand, Dunlap and Wäantmants found that interviews did not add to 
the prediction of learning to fly among aircraft pilots. 

Even with great variations in the value of the interview, and in 
spite of the possibilities of error inherent in the interview as a tech- 
nique, it has ceraain advantages that undoubtedly account for its 
long-continued use. It is sound industrial relations for every job- 
seeker to have an opportunity to speak at first hand with his pros- 
spective employer (or a representative of his prospective employer) 
and to be given the personal attention that an application form or 
employment tests naturally cannot give. Because of these basic con- 
siderations, it is advisable to correct as much as possible the attendant 
weaknesses of the interview, rather than to eliminate it, especially 
since it provides an opportunity to obtain the good will of the ap- 
plicant (and, through the applicant, of the community) for the com- 
pany. 

Probably the major deficiencies of the interview stem [rom one ol 
three sources: from the method of interviewing, from the inter- 
viewer, or [rom the interviewee. Efforts to improve the interview as 
a method of employment presumably should then be centered around 
these three aspects. 

The interview method. Many employment interviews are hap- 
IIR. W. Pitney, “Validity of the Placement Interview.” Personnel Journal, 1947, 
26, 141—145. 

12 J. W. Dunlap and M. J. Wantman, “An Investigation of the Interview as a 
Technique for Selecting Aircraft Pilots,” CAA Airman Develpm. Div. Rep. No. 33. 
1944 Publ. Bd. No. 50308 (Washington, D.C., United States Department of Com- 
merce, 1947), 59. 


54 THE INTERVIEW AND RELATED EMPLOYMENT METHODS 


hazard in that there is little planning or organiz 


ation to them. Where 
the interviewer does not generally plan 


and control the direction 
of the interview, the subjects covered depend more on chance f 


than on design. The type of information obt 
may then be somewhat different from th 
The evaluation of potentialities of variou 
be made on the same relative basis. 
The deficiencies that arise from this h 
have led to the development of what 
structured, or standardize. 


actors 
ained for one applicant 
at obtained for another. 
s applicants cannot then 


aphazard interview approach 
are variously called patterned, 
d interview procedures 
is one that follows a pre-established p 
areas that have been found to be rel 
views are based on the simple premise that the best basis for judging 
what a person will do in the future is to know w 
the past. A patterned interview is organized to ol 
tion in an expedient and 
acteristics of 


Such an interview 
attern covering certain specific 
ated to job success, Such inter- 


hat he has done in 
tain such informa- 
systematic manner. The 


basic char- 
an interview of this type are: 


The interviewer works fron 


1 definite job specifications. 
He has a plan 


and knows what questions to ask. 
He is trained in the techniques of conducting 
Prior to the interview, 
(previous employers, schools 
deal about the applicant. 


I5 
9 
3 " . 
9 an interview. 

1. he has checked with outside sources 
‚апа so forth) and already knows a great 


Ordinarily, à printed form is used to he 
to the pattern, One of the 
procedures has been developed by Fear and Jordan 
that they describe covers se 

questions under each 


Ip the interviewer adhere 
most widely used patterned interview 
The procedure 
ven specific areas, with a number of 
area. These are: 
Previous Experience 

a) Similar job duties? 

b) Required h 

€) Same type materials? 

d) Simil: "worki 

e) Same degree o 

f) Shown de 
2. Training 

a) Sufficient form 


and and machine tools? 


§ conditions? 
f supervision? 
velopment on the job? 


al school education? 
13 К. A. Fear and B. Jordan, 
(New York, Р. 


: Employee Evaluation 
sychologica] Corpor 


Manual for Interviewers 
ation, 1943). 
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b) Best-liked or least-liked subjects related to job requirements? 
c) Required mechanical, mathematical, or other specialized training? 
d) Required. "on the job" training? 
e) Any special training since leaving regular school? 
3. Manner and Appearance 
a) Favorable, unfavorable mannerisms? 
(gestures, facial expressions, speech) 
b) Gener atisfactory? 
(features, poise, dress, personal hygiene) 
c) Evidences of cultural bac kground? 
(speech, courtesy, interests) 
d) Voice and speech acceptable? 
е) Physical qualifications adequate? 
(height, weight, stamina) 
f) Any physical disabi ? 
g) Appear nervous, high-strung? 
h) Appear aggressive, self-confident? 
4. Sociability (Teamwork) 
a) Any job experience requiring special teamwork? 
b) Participate in school social activities? 
с) Take part in community ай 
d) Engage in any group recreation? 
е) Interests reflect liking for people? 
f) Appear friendly, the kind of person who can get along with others? 
5. Emotional Stability 
a) Friction with former supervisor? 
("chip on shoulder" or "sour grape" attitude) 
b) Unsound reasons for leaving jobs? 
(incompetence, quick temper, inflexibility) 
c) Unsatisfactory job stability? 
(easily dissatisfied or discouraged) 
d) Reasons for leaving school? 
(reaction to failure: frank or defensive) 
e) Difficult adolescent period? 
(parents divorced, all work—no play, etc.) 
f) Lonely, poorly balanced life now? 
(inadequate social contacts, etc.) 
6. Maturity 
a) Work after school or summers? 
(earliest contribution to family income?) 
b) Decisions dominated by family? 
(lean on family for moral support) 
с) Ever lived away from home? 
(had to make own way) 
d) Ever handle more than one job at a time? 
(economic drive) 
e) Good sense of responsibility? 
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(considered transportation, wages, hours, 
change of jobs: how much life insurance) 
Г) Why did he apply for work here? 
(any logical occupational goal) 
7. Leadership Capacity 
a) Ev 


in making 


r had leadership experience? 
(in school, former job, community) 
b) Does he want to be a leader? 
(why) 
с) Seem like natural leader type? 
(dominate or inspire confidence, respect) 
d) Reasonably aggressive, self-confident 


and self-sufficient? 

Space is provided on the form for an ev; 
as above average, average, « 
characteristics in comparis 
question. 


aluation of the applicant 
or below average on each of the above 
on with employees now on the job in 


The patterned interview 


need not be based only on the char- 
acteristics used by Fear 


and Jordan. Wonderlic™ h 
form covering four Beneral areas: Work Histor 
Social History, and Pe 
each of these areas ar 
the relevant facts. 
Interoiewer's Guide 
ratings, which are converted to interview "scores," 
In one study using this 
obtained interview scores of 
hired by one company. At a | 
to find out wh 
was divided 
those who h 


as developed a 
у, Family History, 


interview procedure the investigators 
about 300 individuals who had been 
ater date a follow-up survey was made 
at happened to these employees, 
into three groups—those w 
ad resigned 


The original group 
ho were still on the job, 
‚ and those who had been dismissed. Com- 
parisons for these three groups were then made against their original 
interview scores, Fig. 3.1 rather clearly shows that more persons with 
high scores remained on the job than did the 
that the per cent who had to be dismissed зу, 
with high scores, 


se with low scores, and 
as much lower for those 


Another patterned interview form described by McMurry covers 
the applicant's work record, 


service record, schooling, e 


arly environ- 


14 C. 1. Hovland and E. F, Wonderlic, “Prediction of Success from a Standardized 
Interview Journal of Applied Psychology, 1939, 23, 46. 

15 R. N. McMurry, “Validating the Patterned Int 
263-272, 


+" Personnel, 1947, 23, 
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100 


DISMISSED 


PER CENT 


SCORE ON DIAGNOSTIC INTERVIEWER'S GUIDE 
FIG. 3.4. Per cent of employees still on job, resigned, and dismissed, 
in relation to scores on Diagnostic Interviewer's Guide. (Adapted from 
Hovland and Wonderlic, op. cit.) 


ment, present. financial situation, domestic situation, and health. 
McMurry emphasizes that the. patterned interview is essentially a 
fact-finding procedure, combining information obtained from the 
applicant with data received from schools and previous employers. 
McMurry!“ summarizes results obtained with the patterned inter- 
view in several companies. A study at the. Link-Belt Company in 
Chicago showed that interviewers’ ratings of 587 men from a patterned 
interview were significantly related to tenure of the employees on 
the job. A further study of 407 men who remained on the job in this 


16 Ibid. 
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company showed a significant relation between interviewers’ ratings 
and subsequent success on the job. Similar results were obtained in 
studies conducted with truck drivers employed by the White Motor 
Company and operators employed by the York Knitting Mills. These 
studies reported by McMurry show that a patterned. interview. 
designed to accomplish a definite objective, is far superior to the 
random type of conversation that often occurs when undirected and / 
or untrained people are permitted to handle the employment 
interview. 

Patterned interview procedures differ in the degree to which they 
provide for structuring of the interview. In general, however, they do 
not convert the interviewer into an automatic question-asker, but 
rather they provide the broad framework of an interview procedure 
by which the interviewer is guided. It must be recognized that the 
patterned interview is not a panacea for all employment problems. 
In fact, there probably are many situations where it should not be 
used. But such an interview procedure has shown promise of being 
a useful employment device in many companies, and it is probable 
that its use could profitably be extended to many other employment 
situations. 

Training the Interviewers. Interviewing is like any other skill—it 
does not come to one “naturally,” but must be learned through in- 
struction and practice. And like any other skill, it will not develop 
properly from “practice” alone if the practice is not properly directed 
toward the desired goal. Bingham and Moore'? have listed a number 
of general suggestions that should be followed in conducting an inter- 
view, together with a discussion and explanation of each suggestion. 
The suggestions of Bingham and Moore that are particularly perti- 
nent to the employment interview are summarized in Table 3.3: 
they can be used effectively as a guide in training employment inter- 
viewers. 


TABLE 3.3!5 
Suggestions to Follow in Preparing to Conduct an Employment Interview 


1. Decide just what you want to accomplish. What facts do vou want to obtain? 
9 C * un * А А H è 

2. Know your interviewee. Have vou obtained, prior to the interview, all neces- 
sary information about him from other sources, such as the application 
blank? 


17 Adapted from W. V, Bingham and В. V. Moore, How to Interview (3rd ed; 
New York, Harper and Brothers, 1941). 29-55. 
18 Ibid. 
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3. Make appointments. The applicant will judge the company by your reli- 
ability in making and keeping the interview appointment, 
acy. Remember, the interview is important to the applicant. 


1. Provide for pr 

He deserves private and courteous consideration, 

Practice taking the interview point of view. This attitude will help the 

applicant to overcome any tendency to be unduly nervous or apprehensive. 

6. Examine and discount your own prejudices. Do not let your judgment be 
influenced by prejudice or bi 

7. Gain and deserve the interviewee's confidence. Unless the interviewee has 


confidence in you, he may not give the information you want. 
S. Establish pleasant associations; they will help in establishing confidence. 
9. Render your interviewee a real service. Whether or not you hire the ap- 
plicant, he will appreciate sound counsel and advice. 
and ready to talk. Begin with a pleasant 
to become accustomed 


10. Help the interviewee to feel at cas 
topic of mutual interest, allow time for the interviewee 
to his surroundings, and ask questions that will permit him to show pride in 
his 

11. Lis 


nowledge. 
en. The importance of this point cannot be too strongly emphasized. 


Remember that you learn little about the interviewee while you are talking. 

2. Allow enough time for the interview. If you rush through it, or put pressure 
on the interviewee, vou will not see the latter under normal conditions. 

13. Do not dawdle. While the interview should not be rushed, neither should 
irrelevant topics be allowed to drag it out after business is over. 

II. Keep control of the interview. Channel it back to the busines: 


at hand if it 


goes "off the cours 

15. At the close of the interview, watch for additional information or new leads 
in the casual remarks of the interviewee. Remember that you may learn 
something about the applicant after you have said "good-by." 


am pling” the interviewee's behavior. An interviewer conducting 


an interview obtains a “sample” of the interviewee's behavior. We 
all know, however, that individuals behave differently at different 
times, under different circumstances, and with different people. 
Thus, the impression that a particular interviewer receives of an 
applicant may not be representative of that person’s typical behavior: 
possibly the applicant is unduly tense because of the interview, or 
does not “click” with the interviewer, or is not feeling well. 

'samples" of an applicants behavior, on 


In order to obtain more * 
which to base a decision, it is usually good practice, where feasible, to 
have the applicant interviewed by two or more people, and possibly 
by the same interviewer on two or more occasions. In this way the 


people in the company who have had an opportunity to talk with the 
applicant can pool their impressions and evaluations with the general 
ion is made about the employment of the 


result that a better decis 
applicant in question. 
Judging and rating applicants. An interviewer must make judg- 
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abilities, and 
other attributes, and their general potentialities for various types ol 


ments about applicants—about their personal qualitie 


jobs. It would be useful to see how adequate such judgments are, 
and also to consider methods of improving such judgments. 
Adequacy of interviewer judgments. A survey of many studies of 
interview, or interview-like, evaluations was made by Wagner," in 
which he summarizes information on the evaluations that have been 
reported for various human traits or characteristics. For each of 96 
such traits or characteristics he reports the number of studies in which 
the wait or characteristic has been investigated, and, where reported, 
the reliability and/or the walidity of the judgments. The reliability 
is the degree of consistency or ol agreement between or among two 
or more judges: the validity is the degree to which the judgments 
were accurate or true judgments in terms of some separate criterion. 
These values are usually reported as coefficients of correlation. 
Some of the results of this survey are presented in Table 3.4, which 
shows the reliabilities or validities of each of 18 of the 96 charac- 


TABLE 3.4 


Reliability and Validity of Judgments of Selected Human Traits and Characteristics in 
Interview-like Situations 


Trait or Characteristic Reliability Validity 

Ability to present ideas 42 

Alertness 36 

Appearance 34 AS 

Background, family and socio- 

economic 20 

Energy 61 

Initiative D 

Intelligence or mental ability 96 87 77 58 82 Аһ 
62 90 o0 ^1 70 

Personality a 

Self-confidence 77 

Sociability 87 57] 

So adjustment 22 

‘Tact 26 

Over-all ability Jl AR 24 97: 21 16 
20 26 AS 87 S3 
68 61 85 
55 

Source: Wagner, op. cit. — ERG LE. 


19 R. Wagner, “The Employment Interview: A Critical Summary," Personncl 
Psychology, 1949, 2, 17-46. 
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teristics investigated. Since this information comes from a wide 
variety of situations, it must be accepted with reservations, but none- 
theless we can see that there are marked dillerences in the reliabilities 


and validities of the various traits and characteristics. For example, 
the reliability of ratings on “Alertness” was .36, whereas for "Socia- 
bility” the reliabilities (in two situations) were 87 and .72. The 
validities ranged from .13 for “Appearance,” to those in the 80% 
and 90's for “Intelligence or mental ability.” We can also see, how- 
ever, that for a given characteristic, such as “Over-all ability,” the 
range of validities and reliabilities varied a great deal; the validity 
coefficients for this characteristic ranged from .16 to .87, and the 
reliability coefficients ranged тот —.20 to .85. 

Such studies, as well as experience with the interview, suggest that 
interviewers can make better judgments about some characteristics 
or traits than about others. Thus, an interviewer might be able to 
observe quite readily that an interviewee has a pleasing smile, 
ellective speech and voice, and general air ol confidence. It is not 
as easy for him to determine whether a man can operate a milling 
machine, read a micrometer, or find the trouble in a defective 
machine; or whether a girl can type accurately, add a column of 
fact—that the 


figures correctly, or avoid mistakes in spelling. This 
interview is a "natural" for determining certain characteristics but 
a rather ineffective method of determining others—should be kept 
in mind when one discusses the “validity of the interview.” It would 
seem to be a mistake to make a single over-all evaluation of the inter- 
view as a method, Its value depends in part upon the job in question. 
For example, the very same personal characteristics that enable an 
applicant to make an excellent impression on the interviewer will 
frequently enable him to make an excellent impression on a prospec- 
tive customer, if he is hired as a salesman, owing to the fact that the 
interview often taps the same personal characteristics that successful 
job performance as a salesman requires. But the traits that make 
a good impression in an interview are often far removed from those 
required for successful job performance as a laboratory technician, 
an assembler, or a machine operator. Thus a certain type of interview 
might be highly satisfactory in selecting employees for one job and 
far from satisfactory in filling another. 

The use of interviewers’ ratings. Although interviewers’ judg- 
ments about traits or characteristics of applicants are far less accurate 
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than would be desired, we should not conclude that they have no 
place in employment procedures. Rather, efforts should be made to 
improve such judgments, and to use them properly. One method ol 
improving interviewers’ judgments is by the use of appropriate 
rating scales. The ratings resulting from the Diagnostic Interviewer's 
Guide, mentioned earlier (p. 56), are examples. Such ratings are 
converted to scores, as shown in Fig. 3.4. 

Another example of a rating scale used by interviewers is shown in 
Fig. 3.5. This form was developed to aid inexperienced interviewers 
in limiting their attention to those things about an applicant that 
can be learned during an interview. It will be noticed that each of the 
six characteristics listed can be well observed or evaluated during an 
interview. 

Evaluating work history. Information concerning an applicant's 
work history is often of value to the employment interviewer lar rely 
because, as mentioned in the previous discussion, what a man has 


done in the past is a rather good indication of what he will do in the 
future. Many of the most accurate methods of predicting human 
behavior are based on this principle. 

Work-history information concerning an applicant is often 
obtained during an employment interview. The question naturally 
arises concerning the acc uracy and validity of information so ob- 
tained. study by Keating, Paterson, and Stone?” has shown that 
there is remarkably close agreement between work-history informa- 
tion obtained during an interview and the information obtained later 
from the stated previous employers. This indicates that, in general, 
the information on work histories that is obtained during the inter- 
view is relatively accurate. 

The next question we would like to ask relates to the usefulness 
of work-history information in the prediction of future success of 
applicants. In this connection, one can consider the usefulness of 
various kinds of work experience as predictors of success on a 
particular type ol job. and also the usefulness of previous work 
experience on the same kind ol job for which a person is being con- 
sidered. Where circumstances permit, statistic 
made to provide information of these types. 


al analyses should be 


A study of the usefulness of various kinds of work experience as 


20 E. Keating, D. G. Paterson, and H. C. Stone, "Validity of Work Histories 
Obtained by Interview,” Journal of Applied Psychology, 1950, 34, 6-11. 


NAME DATE 


'.... . d — 


How does his appearance impress you? 


o H 


Makes a very poor Somewhat careless Clothes andap- Creates a bet- Creates an ex- 
impression; slov- about clothes and pearance are or- ter than aver- cellent appear- 


enly, unkempt, or appearance. dinary; neither age appearance. ance; clothes 
flashy. shabby nor excep- are neat and 
tional. appropriate. 


How well does he talk? Does he express himself clearly and adequately ? 


o О р ] 


Very good expres- Good expression; Average expres- Poor expression; Very poor ex- 


ston and speech; talks deliberately Sion; talks fairly tries to express pression; talks 

воп ала and elle. and fairly fluently. well but not with himself but does little and doesn't 

tive. great fluency. got succeed very express self well. 
well. 


How sociable and friendly is he? Does he seem to be a good mixer? 


О [ О 


Unfriendly, unso- Somewhat re- Friendly but not Friendly and Extremely so- 

clable, or bashful. served or retiring. overly expressive. quite expressive. cial; treats new 
acquaintances 
as if they were 
old friends. 


How good is his work record? 


Г] О [7] a o 


Excellent, never Good; usually did Average. Some Poor; several Very poor; fre- 


changed jobs un- по! change jobs change without appare without quent shifting of 
dess mere was a without good rea- reason and some apparent rea- jobs. 

clear and good son. with good reason. son. 

reason for the 

move. 


How much initiative is indicated by his past jobs and work experience ? 
Has he been a "self-starter" ? 


] U 


Practically no Lacking in initia- — About as apt to go Has considerable Has a great deal 

initiative; has tive but once or ahead as not; per- initiative but on- of initiative; has 

done little or twice has shown formance variable. ly when certain done many things 

nothing "оп Мв some. interests are in- that show real 

dun volved. desire to get 
ahead. 


How anxious does he seem to be to work for this company ? 


Extremely inter- Expresses an in- Not excited about Somewhatin- Very indifferent; 
ested in the com- terest in the com- the company but different; in- just another job; 
pany; is complete- pany and probably might develop a terested mostly might leave with- 
ly "sold" on the prefers it to some feeling for the іп pay. out notice. 
organization. other companies. organization. 


FIG. 3.5. Part of a simple rating scale for use by interviewers. (From 
Interviewers’ Aid No. 1, Interviewers’ Rating Scale, Science Research As- 


sociates, Chicago, Ш.) 
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predictors of success on a given type of job has been reported by 
Steward.?! In particular, this study dealt with the relationship ol 
various types of prior experience to success in life insurance selling. 
The results are summarized, in part, in Table 3.5. For each of various 
prior occupations, there is shown the correlation with success in life 
insurance selling. 


TABLE 3.5 


Relation of Type of Prior Experience to Success in Life Insurance Selling 


Previous Occupation r Degree of Relationship 
Real est. salesman 
Sales manager ... 
Advertising mgr. 
Lawyer 
Social sc 
Banker 
V. M.. 


High overlapping 
(Favorable occupations. 
Man qualify for in- 
surance) 


+++ 


П 
t 


Med. overlapping 
school supt. 
sonnel mgr. 
President mfg. co. . 
Office worker 
QI. sucia 
Purchasing agent 
Author-journalist 
VI. C. phy 

Minister 
Accountant 
Musician 


Low overlapping 


dir. 


No relationship 


Osteopath 
Policeman 


Slight aversion 


Production mgr. 
Doctor 

ШШЕН eoe us da presse да 
Psychologist 
Dentist 
Forest 
Math.-sci, 
Printer 
EUNE uos аиа 
Carpenter 
Mathematician 
Eng: (civil, mech) peona —.6l 


Medium aversion 


teacher .. 


(Unfavorable occupations. 
Few qualify for life insur- 
ance) 


—.71 Great aversion 


Verne Steward, “Selection of Sales Personnel Reports,” Bulletin 1, January 
2 


1947, 2 (distributed by Verne Steward & Associates, South Gate, California). 
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The results in Table 3.5 show that in selecting men for this type 
of selling, men with prior work experience in such fields as real 
estate selling, sales management, and other occupations appearing 
near the top of the list, have a much greater chance of success on the 
job than do men with previous experience in fields appearing near 
the bottom of the list. Previous experience in fields indicated near 
the center of the list is not related either positively or negatively 
to success in selling life insurance. Information of the sort summarized 
in Table 3.5 is of considerable value to an interviewer in evaluating 
an applicant's work history in relation to possible success on the new 
job. 

The interviewer may be interested in predicting the performance 
on a given job of applicants who have had previous experience on the 
same type of job, or one somewhat related to it. The problem here 
'aluating, on the basis of a record of work experience, the 


is one of e 


degree of proficiency of experienced applicants. 

A study by Mosel? sheds some light on this. This study dealt with 
Civil Service employees on a variety of jobs. Prior to employment, 
these individuals had been rated on the basis of their work experience 
that was pertinent to the jobs for which they were being considered. 
signed according to type, 


The ratings involved the use of weights а 
level, and length of pertinent experience. These experience ratings, 
made prior to employment, were later correlated with criteria of 
actual job performance; the criteria were ratings by supervisors. 
The correlations with these criteria lor the several jobs are given 
in Table 3.6. (Later reference will be made to the correlations with 
the "recommendation" scores.) It will be seen that, in general, the 
correlations of experience ratings with the later job performance 
criteria are slight. The only exceptions are [or auto mechanic and 
painter, buteven though these correlations are statistically significant, 
they are still low. Such results tend to support the contention that 
although work-history information may indicate what an applicant 
has done in the past, it does not necessarily reveal how well he did it. 
In any event, one should not assume that work-history information 
provides a basis for evaluating the quality of applicants’ previous 
job performance unless there is some particular evidence to support 


this assumption. 


22], N. Mosel, “The Validity of Rational Ratings on Experience and Training,” 
Personnel Psychology, 1952, 5, 1-10. 
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The Application Form. The application form, as the name implies, 
is intended to obtain information about the applicant that will reveal 
certain facts concerning his employability. The employability of 
an applicant may, and frequently does, vary from one company to 
another, from one community to another, and even from time to 
time in the same company and community. Company policy may 


TABLE 3.6 


Correlations of Experience Ratings with Job Performance Criteria 
and with “Recommendations” 


Correlations 


with with 
Performance "Recommenda- 

Job N Criteria tions” 
Carpenter 51 19 24 
Equipment Repairman 40 AG 09 
Machinist (1) 76 00 — 0+ 
Machinist (П) 100 404 Al + 
Machine Operator 108 ld 45 
Ordnanceman- Torpedo 125 09 оз 
Radio Мес i 116 —.17 
Aviation Ме i 98 AQ 
Highlift Fork Operator 116 — 04 
Auto Mechanic 99 SI 
Painter 75 26* 
Ordnanceman 100 —.00 
Hand Compositor 116 16 
Economist 41 
Budget Examiner 21 
Training Officer 47 


? Significant at 5% level. P Significant at 1% level. 
Source: Mosel, op. cit. 


restrict. employment according to certain principles that vary 
legitimately from one company to another. The application form 
contains information that tells the interviewer whether the applicant 
meets the specifications stipulated by company employment policies. 

The application. form usually asks for certain facts concerning 
education and other formal training, previous employers, and work 


history, and for related information concerning the applicant's 
previous connections and activities. 


Ihe basic assumption underlying the use of an application form 


as one of the tools of the employing official is that the information 
obtained is significant in indicating something about the potential 
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value of the applicant as an employee of the company. It would seem 
logical, therefore, that all questions to appear on the application 
form be carefully selected, so that only questions eliciting significant 
information are included. A cursory examination of any random 
sample of application forms in current use suggests strongly that 
often no such care has been given to the selection of questions in- 
cluded on these forms. Many forms are lengthy documents, and most 
employment men will admit that little or no use is made of the 
answers to many of the questions that appear on them. Often, in 
such instances, the application form consists of a compilation ol 
questions asked on other forms, with the addition ol any other 
questions that may occur to the members of a managerial and 
industrial relations committee appointed to recommend an applica- 
tion form. 

The use of an unwieldy form consisting of a long list ol questions 
(many of which do not yield information really related. to. the 
potential job success of the applicant) is open to criticism for several 
ed when they are 


reasons. Applicants are not favorably impre: 
asked immediately for a considerable amount ol personal information 
about themselves that they feel (often correctly) should be ol little 
concern to the company, inasmuch as it is not related to their qualifi- 
cations for the job. A second disadvantage of a long application 
form, which asks for much unimportant information along with a 
smaller amount of significant information, is the fact that the inter- 
viewer has no means of determining what information is important. 
He may, therefore, arrive at a decision concerning the applicant that 
is unduly influenced by the latter's answers to questions that are not 
important and that should not have been included on the form. 
The considerations discussed strongly suggest the advisability of 
Using an application form that asks only for information really 
pertinent to the employability ol the applicant. А satisfactory decision 
concerning what questions to include cannot be reached solely by 
examining the forms used by other companies nor by accepting 
blindly the judgments and suggestions of the members of a committee. 
A satisfactory decision on the content of an application form requires 
a simple bit accurate statistical comparison of the later success or 
failure on the job of employees who give different answers to various 


questions. 
This process requires time, but it is by far the best means ol 
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developing an application form that obtains information of real 
significance to the later job success of the applicant. Two examples 
of this approach were given on pages 19 to 50 in our discussion 
of the use of statistical analysis in developing personnel specifications. 
Further examples of its use will illustrate. the application of the 
principle. In the development ol an application form for prospective 
life insurance underwriters, a large number ol questions were in- 
cluded on the form during its developmental stage. As men were 
hired and. placed on the job (without reference to the information 
obtained by the form), the facts concerning which questions asked 
on the form were pertinent and which were not were revealed. It 
was found, among other things, that 66 per cent of the married 
men with dependents succeeded on the job, whereas only 40 per 
cent of the single men without dependents achieved the same degree 


of job succes Thus, other things being equal, a married man with 


children has 66 chances in 100 ol succeeding in this type of work, 
whereas a single man has only 40 chances in 100 of 


attaining success. 
Many items of information that seemed to be 


of importance did 
ssful employees from the un- 
The information items finally retained on the form were 
therefore reduced to those that were 
success. In the 


not, in the trial, distinguish the succe 
successful. 


proved to be related to job 
case of the information concerning marital status 
referred to in the preceding paragraph, 


applicants were asked whether 
they were married and had children not bec: 
this information was relate 


ise someone thought 
d to job success, not because the form could 
not be considered complete without it, and 


obtained from one or more forms that other 
or 


not because it was 


companies had used 
were using. This information was included on the 


and only one reason—namely, that the sales re. 


sively that married men with children sold 
single men. 


form for one 
cords showed conclu- 
more insurance than 


The Aptitude Index is a form developed in this manner. It calls 
lor biographical items conc erning the applicant (such as age, marital 
status, number of children, and 


amount of life insurance owned); it 
also includes a number ol questions that deal with the applicants 
Interests. Every item appearing on the form was used because ex- 


Es Verne Steward, The Use and Value of Special Tests in the Selection of Life 
Underwriters (Kellaway-Ide- Jones Company, Los Angeles, California, 1931). 65. 
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tensive research had shown that the answers to it were related to 
tenure and success in the field of selling Ше insurance. 
Results obtained with the Aptitude Index when used with new 


salesmen are shown in Table 3.7. 


TABLE 3.7 
Aptitude Index Score and First-Year Performance 

Al No. Con- С Sur- Per cent 
Score tracted vir "Гл * 
ТА мю 59% зоо 

B 688 H 29 

C 12 16 
Dork 29 11 


? “Success"—one-year survival with production equal to or greater than the median pro- 
duction of one 

Source: Based on "A Selection Study," Research Report 1951-2, File No. 424, Life 
Insurance Agency Management Association. 


year survivals in the agent’s company. 


Table 3.7 clearly shows, among other things, that 30 per cent of 
the 570 new salesmen who made a score of A on the Aptitude Index 
were "successes," i.c. they survived a year and produced equal to or 
spec- 


above the median production of all one-year survivals in their 
tive companies. In contrast, only 16 per cent of the men making a 
score of C were equally successful. 

Results obtained with the Aptitude Index may also be shown 
graphically as in Fig. 3.6. Fig. 3.6 shows the first-year production per 
1,000 new agents among agents scoring at dillerent points on the 


Aptitude Index. 


A 
ш B 
с 
o 
o 
da c 
O or E 
e (i D | г 1 
4 ib 2% so 40 so во 70 во эо бо 10 
MILLIONS OF DOLLARS 
FIG. 3.6. Total first-year production from 1,000 insurance-salesman recruits at 


each score level on the Aptitude Index. (Courtesy the Life Insurance Agency Man- 


agement Association.) 
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The above discussion is not intended to imply that the Aptitude 
Index would work equally well, or even at all, in selecting some other 
type of salesman. 

The examples given above, plus those previously used in the 
discussion of statistical analysis of personnel data, have been 
presented in some detail to emphasize the value of a method that 
frequently can result in a valid application form, one that is con- 
cerned only with pertinent information. 

Many companies, of course, use a single application form with ap- 
plicants for a wide variety of jobs. In such cases it is not feasible to 
have a separately designed form for applicants for each job: rather, 
a single, more general form needs to be used. Even in such instances, 
however, the same principle applies: the interviewer should consider 
primarily those items of application-form information which have 
been found to be related to job success on the specific job in question. 

One method that has been developed for focusing the attention 
of the interviewer on only such pertinent items of information is 
that of a “template” for each job which can be placed over an ap- 
plicant’s application form. The template for a given job has openings 
which reveal only those applic: 


tion-form items which the interviewer 
should consider in selecting individuals for the job in question, Fig. 
3.7 shows an example of a template of this sort, together with an em- 
ployment application form. When the form is viewed through the 
template only the items of information pertinent to the job in ques- 
tion are visible to the employment interviewer. 

References. In employing men or women for many kinds of jobs, 
particularly higher-level jobs, references are sometimes used. Usually 
these are in the form of letters of recommendation, although they 
sometimes also take the form of questionnaires to be filled out, or 
even personal contact between the prospective employer (or his 
representative) and the "reference" individual (usually someone in the 
company where the applicant was previously employed). Theoreti- 
cally it would seem that a letter about an applicant written by a 
former employer, or by some responsible person who has been in 
close contact with the applicant, would provide a highly satisfactor 


method ol obtaining information that is accurate and comprehensive. 
To accomplish this result, however, 


be both able and willing to put 


Й 


the writer of the letter must 
into writing his full and frank 


THE INTERVIEW AND RELATED EMPLOYMENT METHODS 71 


FIG. 3.7. Template for use by employment interviewer in evaluating application form 
for turret lathe operator. (From W. F. Wood, "A New Method of Reading the Employment 
Questionnaire," Journal of Applied Psychology, 1947, 31, 9-17. Courtesy the American 
Psychological Association.) 


opinion. Such ability and willingness are not always present, and 
there are some circumstances under which writers of letters about 
applicants are inclined to give something less than a comprehensive 
and accurate picture of an applicant. This fact is indicated by the 
results of a questionnaire survey of 100 sales managers, partially 
summarized in Table 3.8. 


TABLE 3.8 


Responses of 100 Sales Managers to Questions Concerning Their Practice in Writing 
Letters of Recommendation?! 


Questions Asked the Sales Managers % Yes 906 No 
In replying to a letter of inquiry from a prospective employer 
regarding the fitness of one of your former employees 
Do you tell only the good things you can say about the man? 77 23 
Do you always give the employee the реп fits of any doubts? 85 15 
Do you point out the man's failings and weaknesses as well 
as his strong points? 


39 61 


24 By a New York Sales Manager, “To Whom It May Concern," Sales Manage- 
ment, 1923, 9. 
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The unwillingness of many to write a full and frank statement 
is probably due in part to a natural reticence to put into writing 
comments that necessarily become a matter of record. 

Letters of recommendation are not commonly used in plant and 
shop employment. The hazards of this tool, therefore, need be 
guarded against only occasionally by the plant employment inter- 
viewer, but he should be aware of the fact that such letters are not 
always complete and exact. and, when such letters are offered for 
his consideration, he should make every attempt to verily the in- 
formation from as many previous employer: 


as possible. 

The use of questionnaires probably offers some advantage over 
the conventional letter of recommendation, since the company con- 
sidering the applicant can then solicit more specific information 
about the applicant from the respondent. Even such questionnaires, 
however, frequently fail to provide information that would be useful 
in predicting future job performance. In the study by Mosel? 
previously mentioned, for example, recommendation questionnaires 
were available for individuals who were employed on several of the 
jobs covered by the study. These questionnaires had been solicited 
from presumably qualified references prior to employment of the 
individuals. They required the respondent to rate the applicant on 
occupational ability and character, to give his judgment on whether 
the applicant was especially qualified for the specialty lor which he 
was applying, and to indicate whether he (the respondent) would 
hire the applicant. These items were objectively scored to yield a 
total "recommendation" score. These scores were later. correlated 
with criteria of job performance after the individuals had been on 
their respective jobs for some time. 

These correlations : 


given in Table 3.6 on p. 66. This is the 
table that also shows the correlations between experience ratings and 
the job performance criteria. These correlations are quite variable, 
some of them even being negative. It is interesting to note that the 
correlations for the two groups of Machinists were —.30 and e, 
both statistically significant but in opposite directions. The correla- 
tions for certain jobs—namely Hand Compositor, Budget Examiner, 
and Training Officer—indicate that the recommendation question- 
naires might be of some utility in selecting applicants for these jobs. 
‘The general implication of the results, however, is that such question- 


23 Mosel, op. cit. 


THE INTERVIEW AND RELATED EMPLOYMENT METHODS 73 


naires do not necessarily provide information that is useful in 
predicting future job success ol applicants. In other words, belore 
placing a great deal of reliance on such. references it would be 
desirable to study the utility of such information for the employment 
of applicants lor the job or jobs in question. 

It might be added that generally greater reliance can be placed 
on references when the person who is serving as a reference is known 
to the representative ol the employing concern. The further point 
might be added that there scems to be evidence that intensive "in- 
vestigations" of applicants may provide useful information for 
employment purposes. In the study reported by Mosel,?* for example, 
skilled investigators interrogated past employers, co-workers, super- 
visors, and acquaintances of applicants lor the three professional 
jobs of Economist, Training Officer, and Budget Examiner. These 
inquiries were carried out to obtain facts about the applicant's ex- 
jility, and personality. 


perience, past job performance, character, 
The investigators’ reports were later used as а basis for ranking the 
applicants in terms of their qualifications for employment. The 
rankings were then correlated with the later criteria of job per- 
formance, with resulting correlations as follows: Economist, .33; 
Training Officer, .63; and Budget Examiner, .79. All of these are 
Statistically significant at the 5 per cent level. The last two, in 
particular, are of such value that they would be of considerable 


usefulness in employment of applicants for such jobs. It should be 
kept in mind, however, that part of the information obtained by this 
type of investigation also can be obtained by interview, and used as 
à basis [or rating applicants on experience. 

Personnel Tests. Personnel tests, when given and interpreted properly, 
constitute one of the most effective aids available to the employment 
interviewer. Such tests very often quickly and accurately reveal 
information about an applicant's skills, abilities, aptitudes, and 
interests that is very difficult to obtain by any other means. This does 
not mean that personnel tests constitute the final answer to the 
employment problem. Certain characteristics of an applicant that 
are important in determining potential success or failure on the job 
are not entirely revealed by any personnel tests that have been de- 
veloped up to this time. But as a supplement to other employment 


Mosel, op. cit. 
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techniques, and as an aid to the man conducting the employment 
interview, personnel tests have been proved in scores of practical 
situations to be worth many times their cost. 

The application of psychological methods in the development 
and standardization of personnel tests constitutes one of the most 
significant contributions of industrial psychology. The importance 
of this field, the great amount of attention that psychologists have 
given to it, the extensive research on tests that has been published 
in psychological and personnel journals, and—perhaps, above all 
—the fact that a proper use and interpretation of personnel tests 
requires careful study, justify the rather extensive coverage of this 
subject contained in Chapters 4 through 7. 


GENERAL PRINCIPLES OF 
PERSONNEL TESTING 


Personnel tests as utilized by modern business and industrial organi- 


zations are used for various purposes, including the following: 


l. Selection of new employees. 

2. Placement of employees on jobs. 

3. Transfer of employees. 

1. Promotion of employees. 

5. Evaluating eflectiveness of training programs. 
6. Determining needs lor training. 

7. Employee counseling. 


Tests are used in such organizations probably more for selection 
and placement purposes than for the other purposes. Although the 
primary emphasis in this text will be on the use of tests for selection 
and placement, it should 
purposes of tests. It might be added, incidentally, that much of what 
about tests used for selection and placement purposes 


ble to tests used for other purposes, such as in 


not be assumed that these are the only 


will be said 
also would be applic 
making transfers or promotions, or in connection with training 


activities. 

The nature and significance of individual dillerences among 
industrial employees were indicated in Chapter 2. Since every 
personnel man recognizes the 
for the industrial psychologist to re-emphasize the 


existence of such diflerences, it is quite 


unnecessary 
importance of proper employee placement. Vhe personnel procedures 


in use in the modern employment office have been installed primarily 


75 
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for the purpose of making a careful and adequate selection and 
placement of employees. The psychologists function, rather, is to 
bring to the attention of the personnel manager those aspects of the 
theory and application of modern psychology that have been found 
helpful in the performance of this difficult task. 


GENERAL CONCEPTS 


Testing Supplemental to Other Employment Procedures. Many in- 
dustrialists are skeptical about the use ol psychological tests in 
employment because they do not wish to risk a ch 


ange [rom present 
methods that are known to be reasonably satisf; 


actory to new methods 
that have not been thoroughly tried in actual practice. Their skepti- 
cism is clearly justified. As Cleeton! has emphasized, personnel tests 
should always be considered a supplement to, not a substitute for, 
other employment procedures. No psychologist who has thought at 
all about the problems of modern industry would se 


riously suggest 
that present employment 


procedures should be eliminated. Indeed, 
many of the advances that modern industry has made during the past 
forty years can be traced direc tly or indirectly to the procedures now 
in use in every modern industrial employment office. But the fact 
that these methods, though excellent in many respects, are still not 
perfect is proved by the marked individu 
ployees that any study of differential 
considerable amount of research, 


al differences among em- 


production will reveal. 


both in industry and in the labora- 
tory, has shown that still further improv 


methods can be attained when psycholo 
used 


ements in employment 
gical tests and methods are 
as supplements to other employment procedures, Let us keep 
in mind this word “supplement.” 


Extent of Use of Employment Tests. Probab] 


survey on the use of employment tests is one conducted by the 
National Industrial Conference Board.? The re 
of about 3,5 
th 


y the most comprehensive 


sults of this survey 
00 companies are reported in Table 4.1. It can be scen 
at the use of tests is distinctly rel 
half of the large | 
ment tests. 


ated to size of company. About 
companies (5,000 employces or more) used employ- 
1 G. U. Cleeton, “Use of Tests in the Transit Industry," Passenger Transporta- 
tion, 1946, 4, No. 19. 
2 “Personnel Practices in F: 


actory and Office,” Studies in Personnel Policy, No- 
145, New York, N. 


ational Industrial Conference Board, 1954. 
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Selection or Placement as the Function of Tests. Employee tests have 
olten been considered primarily as devices to aid in the selection ol 
employees. This viewpoint is lollowed by the assumptions that (1) 
jected 


when tests are used systematically, many applicants will be r 
—that is, not employed at all—and that (2) unless there are signifi- 
cantly more applicants than there are jobs to be filled, the testing 
program loses its ellectiveness. 

It is unfortunate that the selective rather than the placement 
features of employee tests have been given the greater emphasis in 
most discussions of this subject. Perhaps this is because many 


industrial testing programs were inaugurated during the depression 
TABLE 4.1 
Per Cent of Companies Reporting the Use of Employment Tests, by Size of Company 

Size of Company Per Cent 

by No. of Employees Using Tests 
5,000 and over 5: 
1.000 — - 43 
250 -009 ?8 
Unde 15 


in Personnel 


Source: Adapted from “Personnel Pract 
Policy No, 145, New York, National Indu 


years of 1930 to 1935, at which time there was an unusual abundance 
of applicants for nearly every job. But in a period of prosperity there 
is usually not an abundance of applicants. Indeed, many industries 
ry to relax all employment standards, including not 


al test requirements (in industries where these have 


find it necess: 


only psycholog: 
been established) but also standards dealing with medical and 
physical requirements, age, and marital status. When a testing pro- 
gram has been installed on the basic premise that it is a selection 
llent placement program is 


program, the fact that it is also an exc 
often forgotten. Yet the value of a testing program in placing em- 
ployees during a period of rapid plant expansion is fully as great as 
its value in selecting employees during more static periods. Selover 
and Vogel? aptly summarize the matter by stating that 
program can be used to advantage even when the shortage of labor 
requires that every applicant for employment be hired to fill some 


a testing 


position. Under such circumstances, provided there is more than one 


A R. B. Selover and J. Vogel, “The Value ofa I 
Labor Market," Personnel Psychology, 1948, 4, 447—156. 


ing Program in a Tight 
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kind of job open, the testing program enables us to pk 
in that job for which he appears to be most suited.” 

One of the most effective uses of a testing program that the writers 
know of was in a war industrial plant that was 


re the applicant 


hiring, as the 
medical director stated, “anyone healthy enough to walk into the 
plant.” In this plant the sole purpose of the tests was placement of 
the many new employces on the specific jobs to which each was best 
adapted. The value of tests is by no me 


ans limited to situations in 
which there is an abundance of job applicants. 


Psychological Tests Are Not Infallible. A further point that the 
advocate of testing procedures should make clear 
of the fact that psychological tests are not infallible; that they some- 
times give results that are not a true indication of the potential job 
success of the applicant. Any new procedure, whether in employment, 
production, advertising, or 


terms of whether it 
some 


is his recognition 


whatever, should be evaluated not in 
achieves perfection, but whether it results in 
uscful degree of improvement over methods t1 


зас have preceded 
it. Thus, if the labor turnover in 


à given department has been 25 per 
cent per year among employees placed by previous methods: if it is 
found that new employees placed by psychological tests consistently 
show a turnover of only 20 per cent per year (all other factors indicat- 
ing a desirable employee remaining constant); and if the expense 
of administering the testing program is less than the amount saved 
by the reduction in labor 


turnover, the testing program would 
ordinarily be considered 


a sound investment even though it did not 
achieve perfection in reducing labor turnover to zero. Evaluation 
of a testing program should be made in terms of a statistical compari- 
son between the employment situation. with the tests and the 
employment situation without the tests. 
should include such [actors 


This statistical comparison 

as the productivity of employees, labor 
turnover, accuracy and safety, ease of shifting employces to different 
types of work, ease of learning the job, and any other factors that 
may be indicative of a desirable employee. It seems only fair to 
evaluate a testing program in terms of averages rather than in terms 
of specific cases. This point is emphasized because unless one is careful 
he is likely to allow one serious failure in a testing program to out- 
weigh the less spectacular though much sounder averages that really 
indicate the value of the method, 
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Types of Tests. Tests that have been and are being used for employee 
placement may be classified in several different ways. They may be 
group or individual tests. The group variety may be given to almost 


any number of persons simultaneously, the only limitation on the 
number usually being seating and writing facilities and. provision 
for adequate hearing of the instructions given by the group examiner 
before the test is begun. Examples of group tests are the Purdue 
Achievement Tests (see p. 195), the Adaptability Test (see p. 113), 
the Purdue Mechanical Adaptability Test (see p. 126), the Otis Self 
Administering Tests of Mental Ability (see p. 112), the Wonderlic 
Personnel Test (see p. 113), and the Bennett Test of Mechanical 
Comprehension (see p. 124). Individual tests, on the other hand, are 
given to one person at a time and usually call for the undivided, or 
nearly undivided, attention of the examiner while the test is being 
administered. The phrase “nearly undivided attention” is used 
because in certain cases, as with the Purdue Pegboard Test of Manual 
Dexterity (see p. 138), it is possible for an attentive examiner to test 

ssary sets of equipment 


several persons simultaneously if the nec 
lable. 

Another classification of tests may be made according to whether 
they are instrumental or paper and pencil. The former, as the name 
implies, make use of instruments and ordinarily are individual in 
nature, The latter make use of written responses and ordinarily are 
group tests. 

A very important division of tests may be made according to 
whether they measure aptitude or achievement. (There is still another 
class of tests that cannot be considered in either of these categories; 
these are personality and interest tests, sometimes called inventories.) 
Aptitude tests measure whether an individual has the capacity or 
latent ability to learn a given job if he is given adequate training. 
Such tests are most useful when the majority of applicants for a 
certain job have had no experience on the job and when a relatively 
long period of training is required before their aptitude or lack of 
aptitude for the job will be apparent on the job itself. A good example 
of a job for which aptitude tests are particularly adapted is looping 
in a hosiery mill. This is a job that requires a year of experience, 
on the average, for complete mastery. New employees are usually 
hired directly out of high school with no previous experience on the 
Operation of a looping machine or anything even remotely resembling 


area 
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it. Aptitude tests that have been found to be eſlective for this job 
deal with such factors as finger dexterity (see p. 140) and certain 
visual characteristics (see p. 146). Interestingly enough, the tests that 
"came through"* in no way resemble the actual looping operation: 
rather they measure certain basic capacities that are necessary for an 
cfficient performance on that job. 

Achievement tests, on the other hand, measure how well the 
individual can do the job or what he knows about it at the time he 
is tested. Achievement tests are of greatest value when m 


any of the 
applicants for a job have had, or cl 


aim to have had, experience on the 
same or a similar job in some other organization. For example, a 
standardized test of knowledge pertaining to a machine shop will 
quickly reveal how much the applicant really 
machinery and operations in use in a standard shop. It is true that 
he may evidence considerable knowledge on such a test and still be 
a poor machinist because, for example, he may lack manual skill. 
But experience shows that if he reveals little or no knowledge on 
such a test he is exceedingly unlikely to be a good machinist. This 
type of achievement test, therefore, is of definite 
from consideration those who lack the basic information necessar 
for satisfactory performance on the job. Achievement tests, such as 


the punch press test described on p. 190, may also be instrumental 
in nature. 


knows about the 


value in eliminating 


Although the foregoing discussion may scem to imply that a given 
test may always be definitely identified as an aptitude test or an 
achievement test, this implication is not always valid. There are 
certain tests that, when they are used in certain Ways, may most 
properly be considered achievement tests, but j | 
used in other ways, are more properly cl 
For example, a standard typing test, such 


that, when they are 
assified as aptitude tests. 
as the Thurstone Examina- 
tion in Typing (see p. 194), would definitely be an achievement test 
if it were used to select applicants for a typing job. This same test, 
however, might quite properly be considered an aptitude test if it 
were used as one element of a test battery 
trainees, for in this latter case the typing skill the test measures is 
basic to the successful accomplishment of the trainee. It should be 
kept in mind that the b 


designed to select teletype 


asic distinction between aptitude tests and 


4 The phrase “come through” 


means that the test scores are found significantly 
related to success on the job. 
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achievement tests must be made in terms of the purpose the test is 
intended to serve—not in terms of the content of the test itsell. 


Personality and interest tests (inventories) are intended to measure 


personality characteristics or patterns of interests of individuals, on 
the assumption that such characteristics or interests may be related 
to performance on various kinds of jobs. When such tests are used as 
employment tests they are typically used in the prediction of job per- 
formance, in essentially the same manner as aptitude tests. It should 
be added here that there are certain serious limitations to the use- 
fulness for employment purposes of presently available personality 
and interest tests. These limitations will be discussed in a later 
chapter. 
Definition of Terms. The term capacity refers to potential or latent 
ability. One might have high capacity for a certain skill without 
having any of that skill at the time of testing. Thus, one might have 
exactly the combination of keen vision at close distances, finger 
dexterity, and mechanical ability necessary to become a watchmaker 
or repairer, but, if he has had no training in watchmaking, he might 
know nothing about the mechanism of a watch. It is always advisable 
to know how much capacity one has for a certain job before training 
is given on the job. Ordinarily those with capacity for the job will 
learn quickly and efficiently; those without capacity for it will not. 
The term ability refers to developed capacity, or actual knowl- 
edge or skill already developed. One with little capacity might, if he 
has been given a great deal of training, show more ability at the time 
of testing than one with high capacity who has not been trained; 


but if the latter is trained he will soon surpass the former. From a 
long-time viewpoint, therefore, it is more important to know the 
capacity of applicants before they are placed than to know their 
ability. For purposes of immediate addition of personnel who will 
get out some production, the opposite situation is of course true. 

A relationship may be inferred between types of tests and the 
definitions of capacity and ability given above. Aptitude tests ordinar- 


ily measure capacity; achievement tests measure ability. 


TESTING THE TESTS—THE EXPERIMENTAL APPROACH 
It is of utmost importance in any testing program for selection or 
; that have themselves been tested 
been done can the employment 


placement purposes to use only tes 
or "validated." Only when this hi 
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manager have reasonable assurance that the tests will be useful for 
their intended purposes. 

There are two general methods of validating the tests that are 
commonly used in personnel testing. One of these, the “present- 
employee” method, consists of testing present employees and correlat- 
ing the test results with an appropriate criterion of job success. The 
other, the “follow-up” method, consists of testing new employees at 
the time of hiring, filing the test results, and later determining the 
relationship between the test results obtained at the time ol hiring 
and the criterion measures of the employees after they have been on 
the job for a period of time. 

Each of these methods has certain advantages and disadvantages. 
A long-range testing program, however, preferably should make use 
of both methods if it is to yield maximum benefit, 

In addition to these methods of validating tests, other procedures 
are occasionally used. Brief mention will be made of certain of these 
methods later on. 

The present-employee and follow-up methods involve certain steps, 
some of which are alike. A discussion of these steps will clarify the 
similarities and differences. 

Present-Employee Method of Testing the Test. This method of testing 
the test (test validation) involves the use of 
ployees on the job or jobs in question. 

1. Select battery of experimental tests. An carly step in а test 
validation project is that of selecting a battery of tests to be tried out. 
These tests should be chosen in terms of the extent to which they are 
considered to measure attributes that are judged to be important to 
job success, This selection preferably should be made on the basis of 
information obtained from a job analysis. 

2. Administer tests to present employees. The tests 
then given to the present employees on the job. 
on a volunt 


à group of present em- 


selected are 
This is usually done 
ary basis, in order not to create too much unrest among 
the employees. 


When a plant begins, for the first time, a project of test validation 
that involves testing a large group of present employees, the qucs- 
tion of the reaction of the employees naturally arises. Will they be- 
come anxious or unduly excited? Is there a possibility of the testing 
program causing worker unrest? In this book will be summarized 
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research work and test results that have been obtained by testing 
hundreds of employees in numerous plants. Many of these plants 
were strongly unionized. In the union plants, several labor organiza- 
tions have been represented. In no case has any trouble arisen either 
with employees or union representatives. Wherever the management 
has signed a union contract, representatives of the union are con- 
tacted and the project explained to them before actual testing is 
begun. Usually a mimeographed slip reading somewhat as follows is 
given to each employee: 


The Personnel Department is conducting a series of experiments. You 
have our assurance that this testing is being done to “test the tests” and that 
the results will not be used, now or later, in any way that will affect your 
standing with the company. 


PERSONNEL DIRECTOR 


It should be emphasized that in using this method of testing the 
test, management should be utterly sincere in its plan to use the 
results only to test the tests. Under no circumstances should the test 
results be used as a basis for transfer or layoff, or for any other purpose 
detrimental to the employee or which he may believe to be detri- 
mental. After a testing program has been thoroughly tried out and 
installed, many uses for the test scores may be made, uses that will be 
advantageous to both employees and management; but in the “test- 
ing the tests" stage of the program, management should adhere scru- 
pulously to its agreement not to use the results for any other purpose 
than the one stated. 

3. Select appropriate criterion. At some early phase of a test-vali- 
dation project it is necessary to determine what criterion of job per- 
formance to use. The criterion was discussed in Chapter 2, so we need 
Not repeat that discussion here. The point will be re-emphasized 
here, however, that the criterion or criteria used in any test-validation 
study should be relevant, meaning that it should reflect the standards 
by which the performance of employees should be evaluated in terms 


of management's objectives. 

4. Obtain criterion information on present employees. After de- 
termining what criterion or criteria to use, it is then in order to 
obtain criterion information on the individual employees now on the 
job. Depending on the criterion in question, this may involve the 
accumulation of available records (such as production records, sales 
volume, and the like), or it may consist of obtaining ratings from 
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supervisors on job performance of the employees, or other appro- 
priate processes. 

Depending on the manner in which the results are to be analyzed, 
the criterion information may be used to divide the total employee 
group into two (or possibly three) groups such as “high” (or above 
average) and “low” (or below average), or it may be expressed in 
quantitative terms such as units of production or numerical ratings. 

5. Analyze results. After the test scores and criterion information 
have been obtained, the results may be 
ways. One method is to divide the tota 
"high" criterion group and a "low" 
above. Nex 


analyzed in several dillerent 
I group of employees into a 
criterion group as mentioned 
t, the employees arc divided on the basis ol test scores into 
two, or three, or four test-score groups. For each test-score group the 
per cent of "high" criterion employees is then computed. If statisti- 
cally significant differences in these percentages are 
different test-score groups, it may be safely 


found for the 


sumed that the test is 
measuring something of importance on the job. The results of this 


type of analysis usually are shown in an “expectancy chart” such as 
illustrated in Fig. 4.1. This type of chart shows the "odds" of being 
successful of the applicants within e 


ach test-score group. 
Another, and even more effective, method of 
relationship between test results 
а coefficient of correlation betw. 
and their criterion values. 
expectanc 


determining the 
and job performance is to compute 
een the test scores of the employees 
This has certain advantages over the 
"chart method mentioned above. In the first pl 
a more accurate indication of the amount of the rel 
test scores and efficiency. In the second place, 


ace, it gives 
ationship between 
it enables the employ- 


TEST SCORE CHANCES IN 100 OF BEING RATED ABOVE AVERAGE 
о 10 20 зо 40 50 60 70 80 90 100 
a Ше Bader — n П 
53 — 64 


43 = 52 
и — 42 
FIG. 4.1. 


Expectancy chart showing relation between scores made on the Minnesota 


Paper Form Board (see page 127) and rated success of junior draftsmen in a steel com- 


pany. 


PRINCIPLES OF PERSONNEL TESTING 85 


ment manager more effectively to take advantage of the all-impor- 
tant selection ratio (see p. 96) in using the test. In the third place, it 
makes possible the computation of the relative importance of sev- 
eral tests in an employment battery so that the tests may be 
“weighted” according to their importance. Finally, the use of the 
correlational method makes it possible to offset, statistically, what- 
ever influence such factors as experience on the job, or age, may have 
had on the test scores of the employees. Further mention will be made 
later of these possible influences. 

Although the correlational approach has certain advantages over 

the expectancy-chart method, these are largely statistical advantages. 
In terms of understanding by nonstatisticians, the expectancy-chart 
method probably cannot be excelled. 
Follow-up Method of Testing the Test. As indicated earlier, this 
method consists of giving the test, at the time of employment, to a 
large number of employees whose placement has already been decided 
upon by previous, non-test methods of selection and placement. These 
employees usually are hired just as they have always been hired, but 
before they have been placed in their jobs, or, in fact, even before 
they have been told they have been sclected for employment, they 
are required to take the battery of experimental tests. These tests at 
this time have no effect whatever upon whether the applicants will 
be hired. The steps involved in this method are described below. 

1. Select battery of experimental tests. This step is essentially the 


same as with the present-employee method. 

2. Administer tests to applicants. The tests are administered to 
applicants who are to be employed for the job in question, but the 
at the time that a decision has been made 
Its are then filed until a later date. 


termination is made in the 


applicants should not know 
to employ them. ‘The test r 
3. Select appropriate criterion. This de 
same way as with the present-employee method. 
4. Obtain criterion information on the new employees. The cri- 
lly should be obtained 


terion information on the new employees usua 
alter sufficient time has elapsed for them to demonstrate their actual 
abilities on the job. Usually this would be alter completion of train- 
ing, or at least after the completion of most of the training. 

5. Analyze results. This step is carried out in the same manner as 


with the present employee method. 


86 PRINCIPLES OF PERSONNEL TESTING 


Comparison of the Two Methods of Testing the Test. Each of these 
methods of test validation has certain advantages and disadvantages. 
For example, from the logical viewpoint, one objection to the present- 
employee method is that a test may be measuring something that is 
improved significantly by experience on the job. In other words, the 
test in question may be measuring achievement more than aptitude. 
Consider again the operation of looping in a hosiery mill. If a test 
is proposed that imitates the operation of a looping machine, it is 
almost certain that. present employees will perform on this test in 
much the same way that they do the actual job. 
test, being in itself a miniature of the job, 
employees more or less as they have 


This means that the 
will simply divide the 
already been divided on the basis 
of the job itself. Such a test would have little value 
new employees unless the surplus labor 


number of employees who claimed to have 
some other 


for placement of 
supply included a large 
had looping experience in 
hosicry mill. Under ordinary c ircumstances, however, 
persons employed for this job are freshly out of school. They have had 
no experience in looping, and their ¢ 


apacity for the job would not 
be measured cllectively by а test of this type. Since none of them can 
loop at the 


time of employment, all of them, even those who are 
potentially the best employees if given the 
zero or close to zero on any test th 
time of employment. 

In testing aptitude tests according to this principle it is therefore 
necessary to be sure that the tests, besides dividing the employees 
according to their ability on the job, 
relation with experience on the job. 
to be sure that the 


training, would score 
at calls lor ability to loop at the 


do not show a significant cor 
In other words, it is necessary 
employees who score high on the 
ing high simply because they have had 
skill being tested. Whether 
correlating the test scores w 
be used later 


test are not scor- 
an opportunity to learn the 
this is the case may be determined by 
ith experience on the job. If the test is to 
for employment and/or placement it must satisfy two 
requirements. First, it must show a positive correlation with ability 
on the job. Second, the scores on it must not be 
to experience on the job. W 
may be assumed that th 
improved markedly by 
something that is nec 
This reasoning 


appreciably related 
hen these two conditions are satisfied, it 
e test is not measuring something that is 
experience on the job, but that it is measuring 
cessary for adequate performance on the job. 


applies only to apitude tests, not to achievement tests. 
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When tests of the latter type are used, a significant correlation be- 
tween test scores and experience is to be expected and in no way 
reduces the value of the tests. 

If the test scores show some correlation with experience, the net 
relationship between test scores and job performance, after the eflect 
of experience has been eliminated, can be determined by partial 
correlation. The procedure for computing partial correlations may 
be found in any standard textbook of statistics.“ 

Although the inlluence of experience on test scores in such a 
situation can be eliminated by the use of partial correlations, a more 
straightforward manner ol getting around such a problem is through 
the use of the follow-up method. In this case the test scores are ob- 
tained prior to any experience on the job, and therefore cannot be 
influenced by job experience. 

The foregoing discussion applies only in cases where the appli- 
cants have not had experience on the job for which they are being 
hired. If they have had experience, then an achievement test that 
is similar to the job or even a miniature (that is, the job itself in 
standardized test form) of the job may identily the best employees 


even more satisfactorily than an aptitude test. 

The present-employee method has certain other possible disad- 
vantages. In some instances, the present employees on а job may 
represent a highly select group, since most of those who were not 
satisfactory either were separated or left of their own accord. In such 
a case, the correlation between test scores and criterion values would 
not represent the relationship that one would expect with the follow- 
up method. 

Further, the “mental set" of present employees toward taking tests 
on a voluntary, "experimental" basis may be different from the 
"mental set" of applicants. ‘This difference in set can influence per- 
formance on some types of tests, especially personality and interest 
tests. Where this influence is of some consequence, it would be pref- 
erable to validate the test by the follow-up method. If this is done, 
the test is then validated in the same type ol situation as the one in 


which it will later be used. 
Another disadvantage of the present-employee method is that the 
arrangements for testing present employces sometimes are difficult 


. P. Guilford, Fundamental statistics in Psychology and Education (3rd. ed. 


New York, McGraw-Hill Book Co., 1956). 
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to work out, especially since it is necessary to take people away from 
their jobs in order to test them. 

Where any of the above conditions exist or might have important 
influences on test results with the ргеѕепі-стріоусе method of test 
validation, the follow-up method probably would be preferable. The 
follow-up method, however, requires more time. Frequently, it does 
not result in any proved tests until the program has been under way 
for several months or, in some cases, several years. Should the first 
battery of tests selected for tryout prove entirely unsatisfactory, it is 
neces 


iry to start the whole procedure over again. This involves the 
loss of a great deal of time. 

Fortunately, in practice the employment manager need not decide 
upon one or the other of the methods discussed and then limit him- 
self exclusively to that particular method. He may proceed with both 
methods simultaneously. When this is done it is possible to produce a 
working battery of tests almost at once (by using the present-employee 
method of testing the tests) and to obtain still more evidence ol the 
value of these tests as new employees are tested at the time of place- 
ment. This statement may seem to contradict itself because it may be 
argued that if a test is used for placement there will be no variation 
in the scores on this test among the new employees placed on any 
given job and, therefore, it will be impossible to correlate the scores 
with later success on the job. Actually, even though test scores are 
used as a basis of employment or placement, there will ordinarily 
be a sufficient spread of scores on the test, even among employees who 
are hired for a specific job, to make possible the subsequent statistical 
evaluation of the test in terms of the follow-up method. Though the 
variability of the group of employees placed on any given job will 
be smaller than that of all the applicants, nevertheless the variability 
of all the applicants and the variability of the applicants who are 
placed on the job will be known and it will therefore be possible to 
determine on the basis of the follow-up method just how much the 
test in question increases the cfficiency of the placement procedure 
for the particular job. 

The point to be emphasized throughout this discussion is that 
no one—whether he is an employment manager, a psychologist, or 
anyone else—can predict with certainty which tests will be desirable 
tests for placement on any particul i 


ar job. Often a rather accurate 
estimate can be made; but it is usu 


ally desirable to check this estimate 
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against correlations between the actual performance of the employees 
on the job and the scores that they made on the tests at the time of 
placement. 

Other Methods of Test Validation. Although the present-employee 
and follow-up methods of the test validation are by all odds the most 
commonly used procedures, and in general the most defensible 
methods, there are certain other procedures that can be used. 

One of these we might call a "job-group" method. In this method 
the test scores of employees on each of two or several jobs are com- 
pared to ascertain whether there are significant differences. In one 
such instance,? the median scores on an intelligence test were obtained 
for three levels of supervisory personnel (including 983 individuals). 
"These medians are given below: 


Job Group Median Test Score 
Supervisors (presumably first-line) 116 
Department foremen 122 
Divisional superintendents 182 


The use of this method is predicated on the assumption that by 
“natural selection” people in an organization tend to "gravitate" 
into the kinds of jobs that are т onably in line with their abilities. 
If it can be assumed that, in general, most persons on a job are achiev- 
ing a reasonable degree of success on that job, it is then possible to 
compare the employees on various jobs in order to ascertain what 
differences there are from job to job. as in the above example. It is 
then possible to select for initial placement, or for promotion, those 
individuals whose test scores most nearly correspond with the test 


scores of individuals now on the job. 

Another procedure that will be mentioned is that of "synthetic" 
validity. This term was originally used by Lawshe? “ . . . to denote 
the inferring of validity in a specific situation. The concept is simi- 
lar to that involved when the time study engineer establishes standard 
times for new operations, purely on an à priori basis through the use 
‘synthetic times’ for the various elements constituting the operation.” 

The procedures involved in synthetic validity studies are complex 


6L. Stockford, “Selection of Supervisory Personnel," Personnel, 1947-48, 24, 
186-199. Note: Median scores reported а approximate values, having been read 


from graphs. 
7 C. H. Lawshe, “Employee Selection," Personnel Psychology, 1952, 5, 31-34. 
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and time-consuming, and will not be discussed in any detail. Suffice 
it to say that the procedures depend upon two essential points: (1) 
the identification, in reasonably objective terms, of work elements or 
other job characteristics—which is essentially a job-analysis process; 
and (2) the "validation" of a test on numerous jobs with a common 
work element or job characteristic. If, in general, it is found that there 
is a relationship between scores on a given test, and performance, on 
jobs with a characteristic in common, it is then possible to use that test 
in the placement of other individuals for other jobs with that same 
characteristic. 

This procedure probably offers greatest potential usefulness where 
there are not enough present employees or applicants available for 
more conventional test-validation procedures. At present this general 
approach is possible on only a limited basis, especially with clerical 
jobs. In a study of clerical jobs, Lawshe and Steinbergs found that 
this procedure offers reasonable promise. They used the Job Descrip- 
tion Check List of Clerical Operations? to identify the work opera- 
tions of 262 positions in 12 companies. The people in these positions 
were given the Purdue Clerical Adaptability Test, which results in 
several subscores. By a procedure that need not be discussed. here, 
various operations had been determined to have "critical" require- 
ments on cach of the several subscores on this test, such as "spelling." 

In general, it was found that the larger the number of "critical" 
work operations in a job (such as on spelling), the higher were the 
scores of individuals on such jobs, as shown in Fig. 4.2. This implies 
that there is a tendency for employees to "gravitate" to those kinds 
of jobs for which they have some particular aptitude. In the present 
illustration, it would be reasonable to place on jobs that have been 
objectively determined to have several operations with “critical” 
spelling requirements, those persons who have high spelling-test 
scores. 


Although the present status of developments in "synthetic" validity 
does not yet permit its wides 


pread use, this general approach seems 
to have re 


asonable future potentialities. 


H. Lawshe and M. D. Steinberg, "Studi 
ploratory Investigation of Clerical Jobs." Pe 
9 Available from Southworth's Extension Si 
10 Available for purchase from 
West Lafayette, Indiana. 


n Synthetic Validity, I. An Ex- 
onnel Psychology, 1955, 8, 291-301. 
icc, West. Lafayette, Indiana. 

ty Book Store, 360 State Street, 


the Univer 
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NUMBER OF "CRITICAL" PER CENT OF INDIVIDUALS EXCEEDING 
SPELLING OPERATIONS MEDIAN SCORE ON SPELLING TEST 
ON JOB 
mm REDIT IRR ҮҮ 
se s A \ ЇШЇШЇЇ в4% 


2or 3 


FIG. 4.2, Рег cent of individuals exceeding median score on spelling subtest by num- 
ber of “critical” spelling operations in their jobs. (Adapted from Lawshe and Steinberg, 


op. cit.) 


FACTORS DETERMINING THE 
FUNCTIONAL VALUE OF PERSONNEL TESTS 

There are several factors of both a practical and theoretical nature 
that determine the functional utility of personnel tests in a business 
or industrial organization. These include the validity and reliability 
of the tests used, the selection ratio, and the percentage of present 
employees who are “satisfactory” on the job. 
Validity. In a broad sense, the "validity" of a test refers to the degree 
to which the test is capable of achieving the aims or purposes it is 
intended to serve. As indicated above, the process ol "testing the test" 
is one of determining the validity of a test for the purposes of selec- 
tion or placement. We have seen that the degree of validity, as re- 
flected by a correlation or by an expectancy chart, affects the extent 
to which the test can be expected to serve its intended purpose of 
selection or replacement. 

Although we are primarily interested in the validity of tests for 
selection and placement purposes, it may be useful for us to discuss 
briefly the various specific types of test validity that are appropriate 
tions, such as education, vocational 
as in personnel work. There 


in the use of tests in various situa 
counseling, and clinical practice, as well 
are basically four types of validity, these being related to different 


aims or purposes of testing.!! 


— 


11 A thorough discussion of the concepts of validity and reliability of tests is 
included in “Technical Recommendations for Psychological Tests and Diagnostic 
B supplement to the Psychological Bulletin, March 1954, Vol. 51, 
ailable from the American Psychological Ass ciation, 1333 Six- 
Price Sl. 
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Content validity. Content validity is evaluated by showing how 
well the content of a test samples the subject-matter or kinds of 
situations that it is intended that the test measure. It applies partic- 
ularly to achievement tests, or tests given in schools. Generally speak- 
ing, this determination needs to be made on the basis of the judg- 
ments of "experts" with regard to the appropriateness of the ques- 
tions or problems (the "content" of the test) as measures of that 
which the test is supposed to measure. 

Predictive validity. Predictive validity is evaluated by showing how 
well predictions made by the test are confirmed at some subsequent 
time. The follow-up method of test validation is a typical illustration 
of this type of validity, since the validity of the test is determined at 
some time after the test has been given. Usually such v 


alidity would 
be established by determining the relationship betw 


cen test scores 
and a criterion of performance, such as performance 

Concurrent validity. Concurrent validity 
how much the scores on the test in 


on a job. 
is evaluated by showing 
question are related to some 
present (concurrent) criterion of performance or status. The present- 
employee method is an example of this type of validity, since test 
scores are correlated, or otherwise compared, with a performance 
criterion. The "job-group" and "synthetic" test-validation methods 
are also examples, but they involve the use of a 
rather than a performance criterion. 
Construct validity. Construct validity is evaluated by determining 
what psychological qualities a test me 
or “intelligence.” 


"status" criterion 


asures, such as "introversion," 
Such validity frequently is determined by correlat- 
ing one test with another that has been pre 
the quality in question, or by the use of 
“factor analysis” 


viously found to measure 
a statistical process called 
which can identify the extent to which various tests 
measure a human quality in common. 

As indicated above, the present tre: 
industry typically involves the conce 
concurrent validity. 


tment of personnel tests in 
pts of predictive validity and 


Reliability. The reliability of 


a test is the degree to which a test meas- 
ures consistently wh 


atever it does measure. 
‘There are various ways in which the 


reliability of tests can be de- 
termined. One of these is the te. 


st-retest method. With this method, 
a group of subjects are given the same test twice, with a time interval 
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between. The two sets of scores are then correlated. If memory or 
practice from the first administration can affect significantly the 
scores of individuals on the second administration, this method is not 
appropriate. To put it another way, this method is most suitable for 
use with tests on which memory or practice effects are of limited con- 
sequence. 

The alternate-forms method of determining test reliability is one 
in which two separate, but equivalent, forms of the test are given to 
the subjects. Such forms typically include items that are similar in 
nature, but different in actual content. The scores on these two forms 
are then correlated to determine the degree of reliability. If the test- 
retest method cannot be used because of memory or practice ellects, 
the alternate-forms method may be suitable in case there are two 
alternate forms available. 

The split-halves method is one in which a test is given to a group 
of subjects under standard administrative conditions. Each test is 
scored, however, on each of two halves of the items, and these two 
sets of scores are then correlated. The two “halves” may be chosen 
randomly ("chance" halves), or they may consist of alternately allo- 
cated items (“odds vs. evens”). This method is most suitable when 
there are numerous items in the test, and where the test is essentially 
one of "power" rather than. "speed." (A speed test is one in which 
ost subjects, but where speed is 


‘ach item can be accomplished by me 
A power test is one in which the 


important, as in a dexterity test. 
important 


ability of the subject to complete the test items is more 
than his speed.) 

It should be added that there are other ways of dete 
inferring test reliability, but the above methods are the ones most 
also be pointed out that there is no such 
reliability is in part a function 


rmining or 


commonly used. It should 


thing as the reliability of a test: rather, 
of the group of individuals tested. In the use of personnel tests, it is 


desirable to determine the reliability with the individuals on whom 


This is not usually done, however. Rather, a 


the tests are validated. 2 
reliability information based on 


person using a test will rely on 
ted by the test publisher. 


previous groups ol subjects, as repor 
ask this question: Of what 


Importance of reliability. One might и : 
importance is test reliability? This question might be answered by 
Saying that if a test is highly reliable, it is possible to put greater 
reliance on the scores that individuals receive on the test, than if the 
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test is not very reliable. Since, in most employment situations, one has 
only a single score on a given test for each applicant, it is useful to 
know how reliable the test is in order to know how stable such scores 
are. Generally speaking, the reliability of most tests is considered to 
be satisfactory if the coefficients of reliability are in the 80's or 90's. 
There are some circumstances, however, in Which tests with lower 
reliabilities might still be used. 

A test may have high reliability and yet be quite worthless for 
any given employment situation. A lest might measure height, weight, 
or even general intelligence with high reliability and yet show little 
or no correlation between test scores obtained and success of the 
employees on the job. In other words, the test might have high 
reliability but low validity (predictive or concurrent. validity), or 
even no validity at all. But if a test has a low reliability, it is not likely 
to have a satisfactory validity. "This is simply another way of saying 
that no test is likely to have a higher correlation with anything than 
that test will have with itself. Thus a test that on repeated testing 
gives scores that correlate with the first testing only .45 is not likely, 
except by chance, to relate higher with production or any other 
criterion of employee desirability. It is primarily for this re; 
the psychologist using tests in industry insists that they 
reliable before he makes any 
particular situations. 


son that 


be reasonably 
attempt to determine their validity for 


Relationship Between Reliability and Validit 
often raised when the validity or reliability 
is: How reliable and valid must a test be 
This is both a reasonable and a natur. 


у. A question that is 
of tests is under discussion 
in order to be worth while? 


al question when one considers 
that our measurements of both reliability and validity 


expressed in the form of a coefficient of correlation th 
ble a variation in the degrec of reli 
zero (or even a minus quantity, 


are usually 
at makes possi- 
ability or validity all the way from 
if we wish to be theoretically exact) 
to 1.00. If we remember that reliability in a test is necessary because 
it limits the validity, we may phrase the question more simply by 
asking: How high must the validity coefficient of a test be for the 
test to be worth while? 

The answer to this question depends upon the use that is being 
The user of tests is nearly always interested in one 
but is seldom interested in both at the same time. 


made of the test. 
ol two objectives, 
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Either he is interested in making a careful and accurate aptitude 
analysis of each person tested, which is to be used for individual 
prediction or vocational guidance, or he is interested in selecting 
from a large group of individuals a smaller group that, on the average, 
will surpass the larger group in some particular respect. In indi- 
vidual counseling work, which deals with vocational aptitude and 
guidance, the psychologist is interested in the first-named objective. 
His work will stand or fall on the accuracy of his predictions Гог 
individual clients. He therefore has little use for aptitude tests that 
do not havea validity sufficiently high to justify their use in individual 
prediction. The exact value the validity of a test should have, to meet 
this requirement, is not completely agreed upon by all students ol the 
subject. It is uniformly agreed, however, that the higher the validity 
of the test the better and that there is no substitute for validity for 
individual prediction. 

On the other hand, one may be interested in segregating from a 
large group of persons tested a smaller group that, on the average 
will surpass the larger group in whatever trait is being tested. This 
is, in fact, the situation that confronts the employment manager. 
sis of tests, a few individuals who 


He is willing to accept, on the bi 
will fail on a given job, and to reject (or place upon some other job) 
à few who, if placed upon that job, would have succeeded, if on the 
whole his percentage of successful placements is higher with the tests 
than it is without them. In other words, although the employment 
Manager would like to have every swing result in a home run, he 
usually recognizes that under normal circumstances this is not practi- 
ией if he can improve his batting average. 
Under these circumstances the validity of the tests can be much 
ask: How low can it be? A categorical answer 
but the full significance of the answer 


cal, and is therefore si 


lower. But one may still 
to this question can be given, 
will be clear only after a tho 
deals with the selection ratio. The answe 
be valuable, no matter how low the coefficient of validity, if it indi- 
ationship between test scores and the criterion; or, in 
than five chances in a hundred 


rough study of the next section, which 
is that a test probably will 


cates some rel 
Statistical terms, if there are fewer 
that the obtained coefficient of validity could have resulted from the 
operation of chance factors alone. Often this rule will admit tests 


n lower. The use of tests with 


v 


whose validitv is as low as .30 or e 


such low validity is sufficiently contradictory to much current thought 
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among psychologists to warrant a fairly detailed justification for the 
conclusions reached above. 
The Selection Ratio. Given a personnel test that has a validity coef- 
ficient indicating some relationship with the criterion, and given 
more employees to be placed than can be placed on the job in ques- 
tion, the functional value of the test to an employment manager 
depends upon the ratio of those placed to those tested who are availa- 
ble for placement. This has been referred to as the “selection ratio.“ 12 
An example will clarify the operation of this principle. 

Il a certain test is given to a large number of employees for whom 
a criterion of successfulness as employees is available, and if the 
scattergram of test scores against the criterion is plotted, 


the points 
will ordinarily fall into an oval-shaped 


area somewhat similar to the 
oval in Fig. 4.3. The higher the coefficient of validity, 
will be the oval: and the lower the validity 
will approach a circle. A validity 
result in a scattering of scores 


the narrower 
the more nearly the oval 
coefficient of approximately .60 will 
approximately covering the oval area 


shown in Fig. 4.3. Now, if employees are placed without regard to 


HIGH 


CRITERION 


LOW 


TI T2 T3 T4 
Low TEST SCORE HIGH 
FIG. 4.3. Effect of shifting the critical score 


required of applicants on average criterion score 
of employees hired. 


12 H. C. Taylor and J. T. Russell, “The Rel 
to the Practica Tectiveness of T ests in Sele 
of Applied Psychology, 1939, 23, 5 


ationship of Validity Coefficients 
ction: Discussion and Tables, 


Journal 
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test scores, their criterion scores usually will be the average of all 
individuals falling within the oval. If only those are placed upon this 
job who have test scores as high as or higher than Ту, those not placed 
on the job will clearly have, on the average, lower criterion scores 
than the group as a whole, and those placed will accordingly be higher 
in their criterion scores, on the average, than the group as a whole. 
A still higher average criterion score for the group placed can be 
By moving the critical 


achieved by setting the critical test score at Т. 
score to Ty, Ty, or even higher, still more favorable placements, 


according to average criterion score, can be made. 


Ifa given number of persons, say 60, are to be placed, any one of 


the conditions mentioned above may exist; which one exists will 
depend upon the selection ratio that is utilized: that is, the ratio of 
the number placed to the number tested. Suppose we work with a 
ratio of 1.00—that is, all those tested are placed. In this case, the 
distribution of test scores will be over the whole range of possible 
test scores; the criterion scores will be over the whole range of possi- 
ble criterion scores; and the test will contribute nothing whatever to 
the efficiency of the placement procedure. Now suppose that we test 
80 individuals and place the 60 who score highest on the test, either 
not hiring the 20 who score lowest or placing them on some other job. 
We thus reduce those placed to 75 per cent of those tested, or reduce 
the selection ratio to .75. Under these conditions, we will place on 


this job only individuals who test at least as high as Ту, and the 
higher than 


average criterion scores ol those so placed will clearly be 
| whole. By testing 120 persons and 
test, the selection ratio will 


the average of the group as 
placing the 60 who score highest on the 
be reduced to .50 and only individuals to the right of Гу will be 
placed. The average criterion score of this group will not only be 
higher than that of the whole group, but will also be higher than that 
of the group placed when the critical test score was at Tı. Thus, by 
incr sing the number tested before the 60 to be placed are identified, 
the selection ratio will be decreased with a continuous increase in the 
the group of 60 finally placed. If, for 
o greatly that 600 new employees 


average criterion score for 
example, the plant is expanding 5 
can be tested before 60 are selected for location upon this particular 
job (or if the labor market were such that 600 applicants were tested 
before 60 were hired for 


this job), the selection ratio would be de- 
creased to .10, only those testing at least as high as T, would be 
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placed upon the job, and the average criterion score of the group of 60 
placed under these circumstances would be much higher than the 
score of 60 placed under any larger selection ratio. 

The foregoing discussion is of course based on the assumption that 
the placement of employees is successful in proportion to the average 
success of the employees placed. Anyone can readily see that even 
working with a selection ratio of .1, some individuals (like X in Fig. 
1.3) will be placed who will be poorer according to the criterion than 
a few other individuals (like Y in Fig. 4.3) who have not been allocated 


to this job. But if one is willing to measure the success of the testing 


program by average results rather than by individual 
will be more and more favorable as the selection ratio is decreased. 

We have already stated that psychologists dealing with vocational 
guidance and individual consultation are 
making accurate individual predictions th 
tions. Most of these psychologists have ter 
a test almost entirely in terms of its v 
stressed the fact (which is unquestionably true for individual predic- 
tion) that there is no substitute for high v; 


alidity; that if two tests 
have been validated against the same criterion, and onc has a higher 


validity coefficient than the other, there is no way to make the one 
having the lower validity serve as well as the other. The main point 
of the discussion is that in group testing, where one is interested in 
average rather than individual results, one can make the test with the 
lower validity perform as well as the other by sufficiently reducing 
the selection ratio? In other words, in group testing, a reduction of 
the seleclion vatio is a substitute for high validity. This statement 
does not mean that this substitute will work if the test has no validity 
at all, but it does mean that if the test has any significant validity, 
however small, it is possible for the employer to get the same func- 
tional value from it that he could get from a test of any validity, 
however high, if he is able sufficiently to reduce the sclection ratio. 

A practical objection to the principle of incre; 
of a test by decreasing the selection ratio may be г 


there is a limit to the number of applicants w 
the desired number are pl 


an employment man 


es, the results 


usually more interested in 
an in making group predic- 
ided, therefore, to evaluate 
alidity coefficient. They have 


ing the efficiency 
aised—namoely, that 
ho can be tested before 
aced. It is true that, for numerous reasons, 
ager is seldom able to test 600 or even 200 men 


13 Ibid. See also Clark L. Hull, 4 
Company, 1928) 


plitud 


€ Testing (Yonkers, N.Y., World Book 
‚ See footnote on р. 276. 
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before 60 are placed. But it should be remembered that a ratio of 
1:10 can be achieved by placing one person out of ten tested just as 
well as by placing 60 out of 600 tested. One does not need to wait 
for a great expansion in hiring before advantage can be taken of a 
reduced selection ratio. 

The objection may also be raised that advantage cannot be taken 
ol a reduced selection ratio unless there are more applicants than 
there are jobs to be filled. This is true if all persons employed are to 
be placed upon the same job. But almost always an expansion of plant 
s hiring for several jobs, not just for a single job. 
uced selection ratio usually can be 


personnel involy 
Therefore, the advantage of a red 
achieved even when, as in а perioc 
is difficulty in getting enough appl 
hired, placements can be made on various jobs in 


1 of emergency production, there 
icants to fill the jobs. Even when 
all applicants are 
such a way as to take advantage of individual differences by means of 
reduced selection ratios. 4 reduction in the selection ratio can be 
utilized whenever two or more employees are being placed on two or 
more different jobs, if tests of some validity are available for each of 
the jobs. 

ees Considered Satisfactory. A further 
a personnel test in a given employ- 
present employees who are 


Percentage of Present Employ 
factor that affects the efficiency of 
Ment situation is the percentage of 
This factor may be made clear by reference 
g with a test having a validity 
all into the oval-shaped 


considered satisfactory. 
to Fig. 4.4. Suppose we are workin 
cocllicient such that the employees tested Г 
area. Suppose, further, that we are working with a selection ratio of 
alling in the oval-shaped area to the right 


5—that is, only persons f 
1[ 50 per cent of the present employees 


of T, will be placed on the job. 
are satisfactory, any increase over this amount in the percentage of 
Satisfactory employees placed that can be achieved by using the test 
is a gain. Under these conditions, the т 
among those placed to the total of those | 
of the number of individuals falling to th 
to the right of line 


atio of satisfactory employees 
laced would be the ratio 
e right of line 72 and 


above C, to all persons falling This ratio 
Would clearly be higher than 50, and the amount by which it exceeds 


.50 would be indicative of the functional value of the tests under the 


conditions discussed. 


If all conditions named above remain the same except that previous 
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FIG. 44. Variation of efficiency of an employ- 
ment test with differences in Percentage of present 
employees who are considered satisfactory. 


employment methods have resulted in 75 per cent satisfactory em- 
ployees, then the criterion separation line of the 
successful employces would be € 
employees placed by me 
dividuals to the right of line Т» and above € 
right of line T». In the latter case, a larger 
hired will be satisfactory th 
test, selection ratio. 


successful and un- 
^4 and the perc entage of satisfactory 
ans of the test would be the ratio of the in- 
^i lo all persons to the 
percentage of employees 
an in the former case, even though the 
» and other controlling 1 
In other words if everything сїзє 
of present employees who have 
tests, the larger will be the 
ployees when em 
be illustrated by 
а validity 50 and are using a se 
Table 4.2 shows the increase 

centage of tisfactory e 
values in "Table 42 
reproduced in 


factors remain the same. 
is equal, the smaller the percentage 
been placed satislactorily without 
percentage increase 


of satisfactory em- 
ployces are pl 


aced by means of test results, This may 
an example. Suppose we have 


available a test with 
coefficient of 


lection ratio of .50. 
‚ due to using the test, over the per- 
mployees prior to the use of the test. The 
were obtained from the ‘Taylor-Russell tables 
Appendix B. If only 5 per cent of employces placed 
by traditional means then the expected increase to 
nt increase in the 
the test, under 


are success[ul, 
an 80 per ce 
factory employees placed by 


9 per cent represents number of satis- 
the specified conditions 
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of test validity and selection ratio. For larger percentages of 
satisfactory employees that have been achieved without the test the 
percentage ol increase achieved by using the test becomes increasingly 
smaller. 1f 90 per cent of employees placed by traditional means have 
been successful, the increase of this percentage to 97 per cent by the 
test, used under the specified conditions, results in an improvement 
of only 8 per cent in the number of employees satisfactorily placed. 

‘The general conclusion is that, other things being equal, the more 
difficult it has been to find and place satisfactory employees without 
using test procedures, the greater the gain one may expect from а 
suitable testing program. 

The purpose of the foregoing discussion is to make clear that 
several factors, each relatively independent of the others, operate 
to determine the functional value of a selection test to an employ- 
ment mar 


шег. If the employment man knows these factors—that is. 
il he knows the validity of his tests, the selection ratio with which he 
is working, and the percentage of present employees considered 


satislactorv—he can predict definitely just how much he will improve 


the placement process by using the test. And if this amount of 
Improvement is not satisfactory, he can improve his placement by 


TABLE 4.2 


Increases in Percentage of Satisfactory Employees Placed on a Job over Various Original 
Percentages of Satisfactory Employees When a Test with Validity Coefficient 
of .50 Is Used with a Selection Ratio of .50 


^ A | n | | 
Percentage of | Percentage of Difference in Per- | Percentage of 
Satisfactory | Satisfactory | centage Between | Increase of Values 
Employees Placed Emplovees Placed | Columns A and B | in (8) over Values 
on the Job without on the Job with the | in (4) 
the Test | Vest А ей | 
5 | 9 4 RU 
10 | 17 7 H 70 
20 | 31 11 55 
30 | H | H 47 
40 | 56 | 16 | 40 
50 67 17 | M 
60 76 16 | 27 
70 | 81 | 14 | 20 
80 91 11 14 


90 "7 7 | 8 
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almost any reasonable amount if the selection ratio can be decreased. 

Fig. 1.5 reproduces a chart that shows how the percentage of em- 
ployees selected who will be successful is determined by the validity 
of the test and the selection ratio. This chart deals with an emple 
ment situation in which 50 per cent of present employees are 
considered satisfactory. The base line in this figure gives the selection 
ratio, and each of the curves plotted indicates a dillerent test validity. 
It will be scen that by using a test with a validity of .90, and by 


reducing the selection ratio to .60, the percentage of satisfactory 
employees placed will be raised from 50 per cent to 77 per cent. It 
will also be noted that a corresponding increase to 77 per cent in the 
number of satisfac tory employees will be achieved by a test with a 


validity of only .50 if the selection ratio is dec reased to .20, 
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FIG. 4.5. 


Effect of test validity and the selection ratio upon the working efficiency 
of an employee selection test, 


The Taylor-Russell tables,! reproduced 
it possible to determine what 
логу under 


in Appendix B, make 
i percentage of employees hired will be 
i diflerent combinations of test validity, selection 
ratio, and percentage of present employees considered satisfactory: 

The use of these tables may be made clear by an example Suppose 
an employment manager has a test with a validity ide 
has twice as many applicants | 


coefficient of AQ, 
or employees available as there are 


14 Taylor and Russell, op. cit. 
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jobs to be filled, and is placing in a department where 30 per cent ol 
the present employees are considered satisfactory. Looking in the 
upper half of the table on p. 550 (entitled “Proportion of present 
employees considered satisfactory = 30"), we find in the row rep- 
resenting a validity coefficient of 40 and in the column representing 
a selection ratio of .50, the value 441 where the indicated row and 
column cross. This means that under the conditions specified, 41 
factory instead of the 


per cent of the employees placed will be sati 
30 per cent attained without the test. If conditions are such that the 
selection ratio may be still further reduced, the same test will place 
à still higher percentage of successful employees. For example, if 
only the highest 10 per cent of the persons tested are placed on the 
чогу employees will be raised to 58 per 


job, the percentage of satis 
cent, or nearly double the percentage ol satisfactory employces placed 
without the test. 

Several cautions concerning the use ol the Taylor-Russell tables 
have been given by Smith." The tabled values do not apply to 
triangular distributions of test scores plotted against a criterion. Figs 
41.3 and 44, which were used to explain the operation of the Taylor- 
Russell tables, assume that every increase in average test score is 
associated with an increase in average criterion measure. The tables 


further assume that the criterion measure in relation to test score 
is a linear function. Under certain conditions, neither of these 
assumptions is fulfilled. For example, it is sometimes found that 
Success on а job increases with test scores up to a certain point, but 


that above this point, further increases in test scores bear no relation 
or even (in rare cases) а negative relation to job success. Guilford! 
rgram between test scores and 


States that an. inspection of the scatte 
ne whether the relation is 


Criterion is usually sufficient. to determi 
essentially linear. If it seems desirable to test the linearity of the 
plot, several methods are available." If it is decided that the scatter- 


gram represents a definitely nonlinear function, 
dict the proportion ol successful 


the Taylor-Russell 


tables should not be used to pre 


employees that will be obtained by using the test. 


A second caution advanced by smith concerns the source ol the 


Use of the Tavlor-Russell Tables in 


15 M. Smith, “Cautions Concerning the 
1948, 32, 505-600. 


Employee Selection.” Jounal of Applied Psychology. 
16 Guilford, op. cil, 149. 
Vi Ibid 994. 
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validity coefficient used with the T: 


ylor-Russell tables. When, as 
is often the case, the validity coefficient ol a test is based upon 5 
present-employee method of “testing the test,” the validity coeffic T 
obtained will usually be lower than would have been obtained i 
the follow-up method had been used with a group ol new employees. 
The reason for this difference is that many unsatisfactory employees 
have terminated their employment and only those doing at least 
well enough to remain on the job are available for the 


determination 
of the validity coefficient of the test. 


This reduction in the range ol 
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FIG. 4.6. Curves showing the per cents of high criterion employees predicted 
from the Taylor-Russell tables and the empirical results obtained with a “hold 
ovr" 


group of employees not used in determining the validity of the tests. 


the criterion measures reduces the validity coe 
between the available and the 
in underestimating the incre 


ficient. The difference 
alidity coefficients tends to result 
ase in satisf. 


true v 


actory employees that would 
аз à part of employment procedures. 

application of the Taylor-Russell tables to a 
ata is shown in Fig. 4.6. The validity coefficient of a battery 
of three dexterity tests (treated finally as a sin 
ment as discussed in the next section) was 
76. A tryout of this battery on a "hold-out" 
had not been used in determini 


be obtained by using the test 
An example of the 
set of d 


gle measuring instru- 
found by Surgent!* to be 


group of employees, who 
ng the validity coeffic ient, gave the 
18 L. V. Surgent, “The Use of Aptitude Tes 
Mounters," Psychological 


Monographs, 1947, 


ts in the Selection of Radio ‘Tube 
61, No. 2, 1-40, 
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results that have been plotted in Fig. 1.6. Interpolation from the 
l'aylor-Russell tables gave expected theoretical percentages that also 
have been plotted in Fig. 4.6. The two curves plotted do not differ 
significantly. It is advisable whenever possible to make this kind of 
empirical check on the application of the Taylor-Russell tables to 


personnel test data. 


COMBINING TESTS INTO A BATTERY 
No single test will measure all of the capacities or abilities required 
on any job. Even the simplest of jobs is complex if one considers the 
combination ol capacities or abilities required of a person who is to 
remain on the job and to do it well. Johnson™ has pointed out that 
aptitude [or any job consists of a syndrome of abilities and that one 
"his fact makes it desirable, and 


needs all of these to be successful. 
in some cases necessary, to use a battery of tests rather than a single 


lest. By statistical methods the results of several tests can be combined 


into а composite score so that each is weighted to give the maximum 
correlation. between the battery test score and the criterion, An 
example of the use of such combinations and weighting may be found 
in a set of tests worked out for placing menders in a hosiery mill. 
A number of tests were given to 100 employees on this job. For each 
employee, data were obtained on age and experience as well as 
average hourly earnings for the twelve-week period preceding the 
administration of the tests. The correlations between several of the 

tests and the earnings criterion are given in Table 4.3. 
It will be noted in Table 4.3 that the maximum correlation of 
but that a battery made 


any individual test with earnings was 
35 with the same criterion. In obtaining 


used: Composite 


Up of all three correlated 
the composite score the following formula was 
lest Score = 12 (Hayes Pegboard) — | (Purdue Hand Precision 
Vest) — 2 (Finger Dexterity Error Score). 
the raw test scores are multiplied in this formula re 
combination of the tests to make a prediction of job success from 
The usefulness of a test battery that 


The constants by which 
sult in the best 


4 combination of test scores. 
correlates to the extent of .35 with a criterion may be inferred from 
Fig. 4.7, which shows the pe 
above the average of present employees when 


reentage ol employees placed by this 


battery who will be 


“Some Neglected Principles of Aptitude Testing," American 


19 H, M. Johnson, 
47, 159-1 


Journal of Psychology, 19 
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FIG. 4.7. Variation in per cent of employees who will be above the pres- 
ent average of employees when different selection ratios are used with a test 
having a validity coefficient of .35. 


different selection ratios are used in hiring or placement. For 
example, if the selection ratio could be reduced to .10, approximately 
71 per cent of the employees placed would be above the present 
average. The value of the testing procedure in this case is definitely 
enhanced by the use of several te 


sts in combination, since no single 
test, of those tried, gave as high a validity coefficient as did the battery 
as a whole. 


TABLE 4.3 


Correlations Between Several Dexterity Tests and Earnings 
of Menders in a Hosiery Mill 
(Effect of age and experience statistically eliminated) 
Correlation 
with Earnings 
27 
J8 
AG 
5% 


Composite Score of Three Above I esi 
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Further need for using a battery of tests, rather than a single test. 


in many cases arises because any single test will at best cover only 
one of several qualifications that are necessary on the job. A battery 
is required in order to obtain a more complete picture. The general 


am obtained by plotting test scores against 


appearanc e ol the scatter 


a criterion often, in itself, indicates that a test, even a good test, 
covers only one phase ol the job requirements. The scattergram often 
shows that persons testing high on the test may be either high or 
low on the criterion, whereas those testing low on the test are almost 
always low on the criterion. 

An example of the tendency is shown in Table 4.4. 
gram in this table shows the relation between the learning cost of 35 
loopers in a hosiery mill and their scores on the Purdue Grooved 
Pegboard Dexterity Test (see p. H0). ‘The minimum wage law now 
in effect requires that every employee be paid a certain minimum 
wage regardless of whether his piece-rate earnings reach this amount. 
A slow learner will thus have to be paid a large amount ol "minimum 


“he scatter- 


make-up" before she is earning her wage, whereas a fast learner will 
reach the legal minimum more quickly. "Thus one indication, and a 
rather important one. of the desirability of an employee is the total 
amount of money that the company must contribute in minimum 
make-up wages while the employee is learning the job. It will be 
noted in Table 4.4 that this amount varies from S15. in the case ol 
Very rapid learners, to more than S60 in the case of slow learners. 
The grooved pegboard is scored in time required to fill the board 
(best two trials out of four). The shorter the time, the better the 
score, 


Table 4.4 makes several points clear. Employces with a favorable 
test score definitely tend to show a lower average learning cost to the 


company than do employees with a poor test score. In this case the 


correlation between test score (speed ol filling the grooved pegboard) 
and economy in learning cost was -18. This figure may therclore be 
taken as the validity coefficient of the test for the job in question 


according to the learning-cost criterion. 

But another characteristic of the scattergram shown in Table 4.1 
that is commonly found in data of this sort is the triangular rather 
than the oval-shaped area into which the employees fall. Several 
employees who tested high actually turned out to be slow learners. 
No individuals with poor scores, however. turned out to be rapid 
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TABLE 4.4 


Scattergram Showing Relation between Learning Cost to Company of 35 Loopers in a 
Hosiery Mill and Scores at Time of Employment on the Purdue Grooved 
Pegboard Dexterity Test 


SCORE ON GROOVED PEGBOARD DEXTERITY ‘TEST 
= — = 
LEARNING COST TO 60 seconds | | | 
COMPANY or over 55-59 50-54 | 45-49 40-414 А 
= — = | |_| 
| | 2 2 | 5 
1 | 3 
| 9 4 
M | з 
560 or over 2 3 3 I 1 


learners. The significance of this finding is that the 
apparently is measuring one essenti 
but only one requirement. 
is practically certain to be 
high, that is, who has 
be a slow learner if he 


test in question 
al requirement of a rapid learner, 
An employee who lacks this requirement 
a slow learner, But an employee who tests 
an abundance 
lacks ce 
job. The triangular shape ol 
existence of 
job. 


ol this requirement, may still 
rtain other basic requirements for the 

the scattergram thus indicates the 
a hierarchy or syndrome of capacities required for this 


For the reasons discussed on p- 103, the 
predictions are not applicable to data of the type shown in Table 
14. Although reducing the selection ratio in 
increase the proportion of 
will not be correct bec ause 


Taylor-Russell table 


this situation will 
the tabled expectancies 
am is triangular, 


rapid learners, 
the scattergr 


ADEQUATE TRAINING OF TESTERS 

The impression that the 
is of vital importance to tl 
obvious to the experie 
underemphasized or 
themselves, 


tester makes upon 
ле success of 
need employme 


applicants or employees 
à testing program. ‘This fact. 
nt manager, has often. been 
even completely overlooked 
"Everyone has shoes but th 
The professional psycholog 
in the statistical phases of 


by psychologists 
€ shoemaker's wile,” says an 
ist often bec omes so absorbed 


a test program that he 
tance of personal and industrial rel 


old proverb, 


forgets the impor- 
ations in actual test administra- 
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tion. Often the test administrator spends more time with an applicant 
than anyone else in the employment office. First impressions are 
lasting ones, and applicants who are employed may long remember 
the impressions of the company formed the first day at the plant. 
And the rejected applicants—upon whose reactions the industrial 
relations of the company within the community are also dependent 
—have no further opportunity to acquire a different opinion of the 
company. The man who administers the tests should be understand- 
ing, sympathetic, and courteous. He should give the applicant a 
feeling of importance. If the test results do not justify employment 
the applicant should be made to understand that, although he is 
not properly adapted or trained for the job now open, he may be 
quite qualified for some other job at a later time or [or some job 
now open in another plant. The applicant should be given an 
understanding of the fact that he himself would not profit from 
employment on a job on which he would be likely to fail. 

Го explain such matters to rejected applicants is neither easy nor 
routine. It must be done individually, thoroughly, and sincerely. 
ssful salesman are of real value to 


Many of the qualities of a succe: 
the test administrator in industry. Testing human beings is not the 
same as testing materials or processes. People react, either favorably 
or unfavorably, to a test situation. It is one job of the tester—indeed, 
act favorably. 


one of his most important jobs—to be sure that they г 


ind attractive 


Others may have prepared adequate tests: light, roomy 
be available in which to give the tests: but unless the test 
favorable reaction to the testing program, 
mployee selection and placement 


rooms m: 


administrator creates a 
the full advantage of this tool for € 
Is not likely to be realized. 


APTITUDE TESTS 


Tests that are used for prediction measure basic human character- 


istics or abilities that are related to the capacity to develop proficiency 
on specific jobs. These basic characteristics апа abilities can be 
thought of as aptitudes. In this chapter we 
tests that measure aptitudes. Various 
or illustrated, along with a few 


will be concerned with 
aptitude tests will be mentioned 


examples of how aptitude tests are 
being used in personnel selection and placement, 


KINDS OF APTITUDES 
Psychologists have done a gre: 


at deal of research in attempting to 
determine what the basic human characte 


ristics are, and to develop 
tests to measure them. Much remains to be learned about such char- 


acteristics, but commendable progress has been made in their 


identification and measurement 


The characteristics we call "aptitudes" 
classes, as follows: (1) mental abilities, ( 
abilities, ( 


can be grouped into five 
2) mechanical and related 
3) psychomotor abilities, (4) visual skills 
of other specialized aptitudes. It will be 
separately, 


„апа (5) а class 
useful to discuss these classes 


MENTAL ABILITY TESTS 
The term mental ability is 


used synonymously with the term 
intelligence, The field of mental ability 


thoroughly explored than a 
know the occ upation 


testing has been more 
testing. As a result, we 
ntal ability tests are most 
attention that mental ability 


ny other area of 
al fields in which n 
likely to be of petential value. (The 
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testing has received, however, does not indicate that it is necessarily 


any more important than other types ol testing.) 


The Nature of Mental Ab 
mental ability, we should more properly use the expression mental 


ies. Although we Irequently speak of 


abilities, since it has been found that there are various types ol 
mental abilities. The most comprehensive studies of the nature ol 
mental abilities have been carried out by "hurstone.! By a series ol 
factor analyses? of mental tests he has identified various primary 
mental abilities of people. These include the following: 


Verbal comprehension. 

Word fluency. 

Memory. 

Inductive reasoning. 

Number lacility. 

Speed of perception. 

Spatial visualization. 

Although the specific natures of some mental abilities are not yet 
Clear, and though various studies ol such abilities are not all in 
Complete agreement, there is nonetheless strong evidence, such as 
that mentioned above, to suggest that there are several dillerent kinds 
Of mental abilities. These factors are correlated with each other, 
although the correlations among some of them are much higher 
ial-visualization 


than among others. The speed-ol-perception and spi 
factors will be discussed later, under “specialized aptitudes” and 
“mechanical ability" respectively. 
"Fhurstone's studies suggest that each. primary mental ability can 
be measured by a test specifically designed for that ability. Accord- 
ingly, such tests have been developed. On the other hand, there 
al ability tests that include questions or items of 
e in a single score based on the 
cluded in the test. Such tests 


1 reasoning questions. Tests 


are some ment 
different types, resulting therefor 
composite of the types of items in 
typically include verbal, numerical, and 
of individual mental abilities have been found to be useful in many 
Circumstances; and mental ability tests of the “omnibus” or composite 
Nature have also demonstrated their practicality on a wide basis. 

Е 1 Abilities, The Psychometric Laboratory, The 


Thurstone, Primary Menta 
50. September 1948. 
used to identify basic "factors" in sets 


istical procedure 


? Factor analysis is а sta 
Of data such as tests. 
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Although there are certain “individual” mental 
able, these are used mostly [or counseling and clinical purposes. 
Most ol the mental ability tests used [or personnel purposes 
tests of a paper-and-pencil nature, so our interest 
such tests. 


ability tests avail- 


are group 
is largely with 


Typical Mental Ability Tests. " 
Otis Tests The Otis Sell-Administering Tests of Mental Ability 
are typical of the more widely used and thoroughly standardized 
tests in this field. This series is called “tests” 
it consists of [our equivalent forms ol 
for high-school stude 


rather than "test" because 
a higher examination, designed 


nts and college freshmen, and an additional 
four equivalent forms of an intermediate examination, designed 
for grades four to nine. These examinations 
group test of mental ability designed by Otis for use in a large 
commercial establishment. They аге made up of 
arithmetical problems, beginning at 


are modeled after a 


logical and 
à very casy level, such as: 


Which one of the five words below means the 


opposite of north? 
l. pole, 2. equator, 3. south, 4 


+ еам, 5. west. ( ) 
The number of the correct answer is placed in 
the right, Among the special features that the 
the principle of self-administration 
a trained examiner: 


the parentheses at 
series embodies are: 
» Which eliminates the need for 
a simplified scoring system; 
material; separate norms for a twenty- or thirty- 
and a simplified chart for 
scores on the test. 


a variety of test 
minute time limit; 
computing “percentile scores" from raw 


A person's percentile score! 
in the group on whom the 
the score of the person te 
test than 20 per ce 


indicates that percentage of persons 
test was standardized who are 
sted. Thus if one does 
nt of the stand 
à percentile score of 20 or 
excels 90 per cent of 
percentile score of 90. 

The Otis tests also provide for conversion of ү 
equivalent I.Q. (intelligence quotient) values, The LO. is a measure- 


5 Arthur S. Otis, Otis Self-Administering Tests 
N.Y., World Book Co., 1922). 


3 The comput 


at or below 
better on a certain 
ardiring group, he is said to have 
to be at the twentieth percentile. If he 


the standardizing group he is 


aid to have a 


raw scores into 


of Mental Ability (Yonkers. 


ation of percentile scores is discussed in Appendix A р. 532. 
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ment that is used widely in school testing of young children, and has 
become a somewhat common term in popular writing. Since, however, 
it is used very little in industrial testing programs (because it is not 
а particularly serviceable measurement when used with scores of 
adults, and because ol a certain feeling of resentment that it arouses 
in many applicants and employees). we shall not explain its technical 
derivation in this discussion." 

The Otis tests are in common use in numerous industrial and 
business employment ollices, and a number ol investigations that 
have made use of these tests will be summarized. 

Wonderlic Personnel Test Vhis test is an adaptation of the higher 
form of the Otis Sell-Administering Test; it is particularly adapted 
to the needs of business and industry. The word personnel rather 
than mental ability ov intelligence is used in the title to avoid the 
negative reaction that many applicants and employees have to a test 
that obviously deals with mental ability. The adaptation consisted 
in selecting from the original Otis Test those items that were found 
to differentiate most markedly superior from inferior employees on 
various types of industrial and business jobs. The result of this 
careful selection of items is that for many industrial jobs the revision 
differentiates more satisfactorily than does the original form, and 
that the test may be given in twelve minutes instead of the twenty 
or thirty required for the original test. The general form of the 
questions on the Wonderlic test is similar to that of the Otis test. 


The test is begun with such items 


c alike in a certain way. Which is the one 


Of the five things below, four 
not like these four? 
l. smuggle, 2. steal, 3. bribe, 4. cheat, 5. sell. ( ) 


The correct answer of course is sell, the other four choices all being 


alike in the fact that each involves an element of dishonesty. 
The Adaptability Test. The Adaptability Test? measures mental 


5 The interested student will find a description of the meaning and derivation 
of the LQ. in any elementary textbook of psychology, such as E. J. Asher, J. Tiffin, 
and F. B. Knight, Introduction to General Psychology (Boston, D.C. Heath 
Company, 1953). І 

5 E. F. Wonderlic, Personnel Test, Form D (New York, Psychological Corpora- 
tion), 

7 Joseph ‘Tiffin and С. H. Lawshe, 
Research Associates). 


Jr. The Adaptability Test (Chicago, Science 
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adaptability or mental alertness. The test has a fifteen-minute time 
limitand is useful in helping to identify persons who should be placed 
on jobs that require rapid le 
independent judgment. It also 


rning and/or the development of 
aids in identifying persons who do not 
rcadily adapt to new situations but who would be satisfactory (and 
often superior) employees on simple, routine jobs such as packing, 
inspecting, assembling, or in the operation of simple, repetitive 
machines. 

The test was constructed specifically for industrial use. The 
questions were phrased in practical rather than academic ter- 
minology. 

The introductory paragraph on the title р 


age of the test was 
developed through consult 


ation with industrial personnel men and 
actual try-out with applicants and employees. 
which is reproduced below, makes no mention of mental ability, 
intelligence, or the LQ., and represents an effort to put the 
individual taking the test at ease, 


This introduction, 


Some jobs require figuring—such as adding 
dividing—while others require writing repor 
others can be done well by people who arc 
or words. This test will help in determinin 
that require these abilities. 

Do as well as you can on this test, but do not worry about it. Remember 
that you may be well qualified for certain jobs that require training or skills 
different from those covered in this test. 

(Reproduced with permission of Scie 


» subtracting, multiplying, and 
ts or answering letters, and still 
not particularly apt with figures 
g how well you can handle jobs 


nce Research Associates) 


The Purdue Non-Language Personnel Test.“ 
of mental ability th 
the ability to read, 


This is a group test 
at is strictly nonverbal, i.e., it does not call for 
Since it consists entirely of geometric forms it is 
also essentially culture free. People with different foreign language 
backgrounds make scores that are determined by their basic mental 
ability no matter what the language they speak, read, or write. 

SRA Primary Mental A bilities Tests? This series of tests measures 
some of the primary mental abilities that have been identified by 
Thurstone. In particular, the series includes the following tests that 
may in our present context be considered to be mental tests: 


5 Joseph Tiffin, Alin Gruber, 
sonnel Test (Chicago, 
9 Distributed by Scienc 


and Kay Inaba, The Purdue 
ence Research 2 ssociates). 
€ Research Ass 


fi "nuage Per- 
N on-Language Per 
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Verbal-Meaning. 

Quantitative. 

Number. 

Reasoning. 

(The series also includes a Motor test of eye-hand coordination, 
a Perception test, and a Space test. The abilities measured by these 
tests will be mentioned in later sections of this chapter.) 

These tests are used primarily for testing school children, there 
being three different levels for three age groups. 

Flanagan Aptitude Classification Tests. This series of tests 
(abbreviated as the FACT tests) has been developed. primarily for 
personnel purposes (in contrast with the SRA tests above which are 
for testing children). This series also includes tests of certain “mental 
abilities" as well as of other characteristics, including the following: 

l. Inspection (ability to spot {laws or imperfections). 
2. Coding (speed and accuracy of coding office information). 
3. Memory (ability to remember codes). 
1. Precision (speed and accuracy of finger movements). 
5. Assembly (ability to "see" how objects would fit together). 
6. Scales (speed and accuracy of reading scales, graphs, and 
charts). 
7. Coordination (arm and hand movements). 
8. Judgment and Comprehension (ability to re 
to use good judgment). 
9. Arithmetic (skill in working with numbers) 
10. Patterns (ability to reproduce patterns accurately). . 
to identify component parts, as m 


ason logically and 


ПІ. Components (ability 
drawings). 

12. Tables (reading tables of data). 

rstanding of mechanical principles). 


13. Mechanics (unde ; 
and knowledge of, English). 


. Expression (feeling for, 


Of the above, the tests that measure "mental abilities" in our 


(3), Judgment and Comprehension (8), 


present context are Memory 
(14). The others measure special 


Arithmetic (9), and Expression 
abilities or aptitudes of other types. 
to measure most ol the various aptitudes required in the gamut ol 


The complete series is intended 


Industrial jobs. 


19 Distributed by Science Rescarch Associates. 
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Sources of Information on Mental Ability Tests. The preceding 
tests have been mentioned only to illustrate the kinds of mental 
ability tests that are available. It is not our purpose he 
even a partial listing, to say nothing of an evaluation, ol the many 
excellent measuring devices ay ible in this field. The Mental 
Measurements Yearbook" gives a very complete listing of intelligence 
tests. For most of the tests listed, the Yearbook gives the title, a 
description of the group for which the test w 
of copyright or publication, whether the 
the number of forms, the cost, 
the author and the publisher 


re to attempt 


as constructed, the date 
test is individual or group, 
the time required for administration, 
» references to studies dealing with 
validity and reliability, and a brief evaluation of the test by one or 
more competent authorities. The industrial personnel man looking 
for a test that will serve some particular purpose can usually decide 
from the information given which test will be most likely to serve 
his purpose. 

Another list of mental ability 


tests that have been used suce 
in business and industry is re 


fully 
produced in Appendix C on pp. 551-555. 
Examples of Mental Ability Tests in Use, Since mental 
have been used with a wide variety ol jobs, only 
of their use in personnel selection and placement will be given here. 

Clerical jobs. This is one of the job areas in which mental ability 
tests have proved to be especially useful. 
however, that clerical jobs vary greatly 
Where performance on 


ability tests 
à [ew typical examples 


It must be recognized, 
in their mental requirements. 
a job depends predominantly upon other 


aptitudes or abilities, a mental ability test shows little correlation 
with job success. 
Typical of studies in this field is one made by Mc 


Murry,!2 who 
found correl 


ations varying from .34 to -57 between Otis Intelligence 
and job effic iency among bank employees. The 
considered were for the most part engaged at le 
type of clerical work that involved careful 
and machine operations, Pond and Bills 


Test scores employees 
ast partially in a 
and accurate computation 
have reported a study that 


11 Oscar К. Buros, The Fourth 
N.J. Rutgers University Press, 1953). 
12 R. N McMurry, "E liciency, Work-Satisfaction and Neurotic ‘Tendency, A 
Study of Bank Employees,” Personnel Journal, 1932. 11, 201-210, 


13 M. Pond and M. А, Bills, "Intelligence апа Сіс 
Relation of ‘Vest Score to Job Held,” 7 


Mental Measuremen 


ts Yearbook (New Brunswick, 


ul Jobs. Two Studies of 
Personnel Journal, 1933, 12, 41-43. 


APTITUDE TESTS n7 


further shows the importance of intelligence tests in selecting 
individuals for certain types of clerical jobs. Their investigation 
shows that on the easiest jobs the greatest turnover is among the 
employees with highest test scor whereas on the more difficult 
jobs the greatest turnover is among the employees testing lowest in 
mental ability. In other words, the more diflicult clerical jobs call 
for employees with the type of ability that a mental ability test 
measures, If all the employees possessing such ability are placed upon 
sessing such ability are placed on the 


such jobs, whereas those not pos 
easier jobs, the total turnover of the employees on both types of jobs 
will be definitely reduced. 

In the selection of cashiers, Clarke has reported correlations as 
high as 57 between productive efficiency (as measured by transactions 
handled per day) and scores on the Otis Test, a Sales Checking Test, 
a Change Making Test (speed and accuracy), manual dexterity, and 
the Bernreuter Scale. The Bernreuter Scale, which will be discussed 
later (see р. 163), could hardly account for all of the relationship 
found. It seems clear, therefore, that the abilities tapped by the 
mental ability test are of primary importance in determining the job 
efficiency of the cashiers studied. A study by Stevens and Wonderlic!® 
reports the relationship between scores on the Otis Mental Test and 
ability to handle office detail. Their study indicates that the employees 
Who missed most items on the Otis Test are the ones most criticized 


by company supervisors. 

Tiffin and Lawshel® found correlations ranging from 40 to .65 
between rated success of paper mill clerical employees and scores on 
the Adaptability Test. In one department where only 57 per cent 
of current employees were considered satisfactory, it was found that 
among those employees making scores of 25 or above on the 
Adaptability Test, 86 per cent were satisfactory employees. 

Нау reports a correlation of .56 between Otis Test scores and 


* Personnel, 1937. 13, 


V. Clarke, “The Evaluation of Employment Tests,” 


155. N. Stevens and E. Е. Wonderlic, “The Relationship of the Number of 


Questions Missed on the Otis Tests and Ability to Handle Office Detail,” Journal 


?f Applied Psychology, 1934, 18, 364-368. "n9 ў 
ih Joseph Tiffin and C. H. I “The Adaptability Test: A Fifteen 


Minute Mental Alertness Test for Use in Personnel Allocation," Journal of Applied 
163. 

“ rd N. Hay. “Predicting 
Applied Psychology, 1943, 27, 483-493. 


Success in Machine Bookkeeping,” Journal of 


118 APTITUDE TESTS 


production of machine bookkeepers. In another study, Hay!* reports 
a correlation of .35 between rated ability of clerical employees and 
Otis Test scores. 

Supervisors. Mental ability tests, in general, have “соте through” 
more consistently in the selection of supervisors than any other type 
of test. As an illustration, a rubber company recently promoted 
seventy operators to supervisory jobs. To train these men for their 
new duties and responsibilities, the company conducted a series of 
supervisory training classes, at an expense to the company of $225 per 
man for the time spent in attending the cla 


sses. This amount did not 
include instructional costs or other expenses. During the first meeting 
of the supervisory training class, the men were given the Adaptability 
Test discussed on p. 113. The test scores were filed and a period of 
six months was allowed to pass while various criteria of success on 
the job of the new supervisors were investigated. At the end of the 
six-month period, it became apparent that the most satisfactory 
criterion of success available in this instance was whether or not 
the man was a good enough supervisor to be still on his new job six 
months later. Approximately one-fourth of the men were not, having 
quit or been demoted, transferred, or dismissed. In the case of the 
men no longer on the job, the cost of the supervisory training, as 
well as the other considerable expenses incurred in breaking in the 
new men, was borne by the company without return. Fig. 5.1 shows 
the percentage of men still on the supervisory job six months later 
among those scoring at various levels on the Adaptability Test. 

In addition to remaining longer on supervisory jobs, other studies 
have shown that men scoring relatively high on a mental ability test 
do better work on jobs of this type. Lawshe!? reports a study in which 
representatives of 44 different companies, widely scattered geographi- 
cally, each identified two of their 


à "very best first line superviso 
and two of their "poorest first line supervisors." The four men in each 
plant, 176 in all, were given the Adaptability Test. The results of this 
study are shown in Fig. 5.2. Lawshe2 interprets Fig. 5.2 as follows: 


18 Edward N. Hay, 
1941, 20, 3-9. 

19C. H. Lawshe, Jr, 
Psychology, 1949, 2, 69-73 

20 Ibid. 


Fests in Industry. I. Their Proper Use,” Personnel Journal, 


“How Can We Pick Better Supervisors?” Personnel 
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ADAPTABILITY TEST SCORE 


= ] SUPERVISORS. ON THE 
JOB 6 MONTHS LATER 


п SUPERVISORS DEMOTED OR 
QUIT 6 MONTHS LATER 


оо 


80 


60 


40 


PERCENTAGE OF SUPERVISORS 


20 


FIG. 5.1. Percentages of men promoted to supervisory 
jobs in a rubber company who were, and were not, still on 


the supervisory job six months later. 


"NI ‘ : 
Note that when we talk about all of these supervisors, 50 per cent 
1 equal numbers of poor 


are considered best, since each plant identified 
that when we direct 


and best, It seems quite significant, however, 
our attention to the 130 who did best on the test (those making a 
score of 12 or better) the percentage considered best is 63. Note that 
minimum test scores are established, corre- 


as successively higher 
rvisors appear in the best 


Spondingly higher percentages of supe 
category." Holmes?! reached similar conclusions in a study of office 
Supervisory personnel, where he found a correlation of .51 between 
scores on the Wonderlic Test and efficiency ratings of 100 office 
Supervisors. Harrell?? reports а correlation of .37 between Otis Test 
Scores and ability of cotton mill supervisors. 


lidity of Tests for Insurance Office Personnel," Personnel 


a 

á 21 F. J. Holmes, 
Sychology, 1950, 3, £ Я 

р, 227. W. Harrell, “Testing Сонот 
Sychology, 1940, 24, 31-35. 


a Mill Supervisors,” Journal of Applied 
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ADAPTABILITY PERCENTAGE CONSIDERED 
TEST SCORE “BEST” SUPERVISOR 


30 OR BETTER (N=5) 


ALL "00 


FIG. 5.2. The per cent of employees at or above 
various test score levels who were considered best“ 
44 industrial plants. 


The findings of these studies are in 


agreement with those reported 
by Moor 


#5 who emphasizes the importance of using some form of 
mental ability test, in connection with other requirements, in the 
selection of supervisors. 


Other jobs. in a study based on the entire force of a utility plant, 


at intelligence correlated .68 with "man-to- 
rvisors. He also reports that after testing was 
a part of the employment procedure, the percentage of 
unsatisfactory employees hired dropped from 
cent. 


Wadsworth? reports th 
man” estimates by super 
adopted as 


29 per cent to 5.5 per 


Anderson?* reports that the Adult Placement Test, which measures 
general intelligence or mental alertness, correlated 40 with efficiency 
ratings of 174 employees on jobs involving machine skills. 

Another area in which the use ol 
found very helpful is in the selection of teletype Operator trainees. 
It is customary for the operating company to send trainees for this 


job to a special school where a carefully prepared program of 
instruction is given. The trainees are graded periodically by means 
of standardized and objective tests th 

and related. information, 


a mental ability test has been 


at cover both job performance 
‘Trainees are certified as operators only 


alter successfully passing this course. 


Р "Supervision, I. Selection,” Personnel 
24 G. W. Wadsworth, “ ests Prove Worth to a Utilit 
14, 183-187. 

25 R. G. Anderson, “Test Scores and Efficiency Ratin 
of Applied Psychology, 1947, 31, 377-388. 


Journal, 1942, 20, 353-356. 
у,” Personnel Journal, 1935, 


gs of Machinists,” Journal 
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In a recent investigation, 219 teletype trainees were given the 
Adaptability Test, previously described, shortly after being selected 
for training. The follow-up method of test validation was employed 
to determine the relation between test scores and success in the 
training course. The results are summarized in Table 5.1. 


TABLE 5.1 


Relation between Scores on the Adaptability Test and Success in a Training Course 
for Teletype Operators 


Number | Number | Per Cent 


Score on Adaptability ‘Test | Passing | Failing | Total | Passing 

| Course Course | Course 
92 or above 97 1 960% 
16-2 66 1 | 0466 
LOM TGS ioo 83 10 8006 
9 or below 17 | 11 | | 61% 


The cost to the company for each trainee (which includes 
transportation to and from the school, board and room, salary during 
that training, and the pro-rata cost per trainee of operating the 
school) amounts to approximately $500 per trainee. The investigation 
cited above shows that [rom every 100 trainees who score 22 or above 
on the Adaptability Test, the company will be able to certify 96 
Operators, the cost thus being 100 x 5500 or $520.83 per operator. 

96 
below on the Adaptability Test, of 


Among trainees scoring 9 or 
every 100 trained only 61 will be certified as operators, the cost thus 
being 100 x $500 or $819.67 per operator. The comparative 
61 

Costs show that each of the ope 
the company $298.84. от approximately 57 per ce 
expenses than do operators in the high-score bracket. à; 

jobs for which mental ability tests have 


rators in the low-score bracket costs 
nt, more in training 


here are, of course, many ^ а 
been found not to be useful in selection. In such cases, job perform- 
ance presumably depends upon other aptitudes or abilities, and the 
degree of mental ability of individual workers neither increases nor 
decreases the chances of job success. 

Sti „ investigations hav own that mental ability tests 

Still other investigations have sh ) 


Sometimes show a negative relationship with success on the job. 
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For example, Tiffin and Greenly,?* in studying routine manipulative 
assembly, found a negative correlation between the Otis scores and 
both the actual amount of production and supervisors’ ratings of 
productivity. Tiffin and Lawshe?* found that the best inspectors of 
simple material made lower average Adaptability Test scores than 
did the poorest inspectors on the same job. Abel?* reports a study 
of 84 girls from the Manhattan High School for the Women's 
Garment Trades who left school at seventeen years. The average 
Otis intelligence test score of the girls indicated feeble-mindedness 
or near feeble-mindedness, and yet after a period of 3.5 years, 55 
per cent were steadily employed. Abel points out that among the 
factors contributing to their success were stable homes, ambition and 
self-respect, and encouragement and patient treatment during the 
initial work period. 

These studies are in accord with studies already referred to by 
Bills? and by Pond and Bills?? showing that individuals who test 
high on mental ability usually should not be placed on routine, easy 
jobs, and that frequently persons scoring very low on mental ability 
tests consistently do better on simple, repetitive jobs than do persons 
whose mental ability is average or above. 


MECHANICAL ABILITY AND RELATED TESTS 


The term "mechanical ability" has been rather loosely used to 
characterize a wide range ol jobs that involve working with mechani- 
cal parts and equipment. We should hasten to say that essentially 
two types of abilities are required, in varying degrees, in “mechanical” 
jobs. There are certain mental aspects, such as mechanical com- 
prehension and the understanding of mechanical principles; and, 
there are motor or physical skills such as muscular coordination and 
dexterity. We will consider mechanical ability in the sense in which 


Joseph Tiffin and R. J. Greenly, "Employee Selection ‘Tests for Electrical 
ture Assemblers and Radio Assemblers,” Journal of Applied Psychology, 1939, 
240-263. у 

Viffin and Lawshe, op. cil. 


E M. Abel, "A Study of a Group of Subnormal Girls Successfully Adjusted 
in Industry ‹ 


y and the Community,” American Journal of Mental Deficiency, 1940, 
45, 66-72. 


M. A. Bills, “Relation of Mental Alertness ‘Test Scor 


mancy in Company,” Journal of Applied Psychology, 19 
30 Pond and Bills, op. cit. 


s to Positions and Per- 


APTITUDE TESTS 123 


it is used by Thurstone*! as “a complex of intellectual abilities.” 
Although it is true that mechanics, craftsmen, and skilled machine 
operators do require certain motor skills in order to perform their 
ail in proportion to their 


Job, such employees usually succeed or [ 
training and general mechanical comprehension, not in proportion 
to their muscular skills. Mechanical ability tests are used primarily 
to select employees for jobs that require a mechanical “knack,” auch 
as in the maintenance of machinery, in “setting up” production 
machinery before it is turned over to an operator, or in the repair 
of houschold appliances. 

The Nature of Mechanical Ability. Although we are considering 
mechanical ability in the restricted sense of mental ability, we still 
want to know whether there is a single general mechanical ability 
or whether there are various such abilities. The accumulating 
evidence of psychological research seems to justily the conclusion 
that there are various kinds of abilities that may appropriately be 
considered as mechanical abilities. There is, however, a central or 
Principal mechanical ability that we can consider as something of 
@ general human ability. This was shown, for example, in factor 
analyses by Friedman and Ivens?? and Friedman and Detter’? of 
certain Air Force and civilian tests. In both of these studies a factor 
was identified, this representing the 
nce with mechanical apparatus and 
ogy, we might call this "general 


called “mechanical experience” 
knowledge gained from experie 
tools. For convenience of terminol 
Mechanical aptitude.” 

In addition to this general factor, 


factors - vm Ў А 
tctors were identified which appropri 
abilities. Both studies revealed 


ts the ability to manipulate 
limensions, as in visualizing 


however, other more specific 
itely may be considered as 


falli NO : ч 
ling within the area of mechanical 
a factor of visualization; this represen 
1 a я H " Ф 

nentally visual images in two or three ¢ 
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the forms that various geometric figures would make. This presum- 
ably corresponds to the spatial visualization factor reported by 
Thurstones in his studies of primary mental abilities previously 
discussed under mental ability tests. 

Another factor reported by Friedman and Ivens?? was one called 
spatial relations. This may appear to be somewhat akin to the 
visualization factor, but there is a difference. This factor represents 
the ability to perceive spatial patterns accurately, and to compare 
them with each other, such as in recognizing objects to be identical 
or different. The visualization factor deals more with the ability to 
manipulate visual images. It should be added that there is some 
evidence that there may be other spatial factor: 
ones mentioned above. 


in addition to the 


Although the "general mechanical aptitude" factor probably is 
the most important in many mechanical jobs, it can readily be scen 
that these factors of visualization and spatial relations would be ol 


considerable importance in some mechanical jobs, since some such 


jobs require the ability to visualize the physical relationships of ob- 
jects, or to identify objects as being similar or different. It should 
also be pointed out that these various factors are not entirely inde- 
pendent, but tend to be correlated with each other.?? 


Group Tests of Mechanical Ability. By far the majority of mechanical 
ability tests are group tests, in 


that they can be given to several 
people simultaneously. 


Bennett. Mechanical Comprehension Tests.88 In 


91 L. L. Thurstone, Primary Mental Abilities, op. cit. 

#5 Friedman and Ivens, op. cit. 

6 L. L. Thurstone, Mechanical Aptitude. 
Psychometric Laboratory, 

37 Ibid. 

38 These tests, developed by George К. 
buted by the Psychological Corporatio: 

Form AA, for general popul 

Form AA-F, same as AA except that the instructions and questions are in both 

English and ench, for use with French Canadians. 
Form BB, more difficult than AA. 


Form С Owens- Bennett), morc difficult than BB, and yields a wider range of 
scores at high ability levels, 


these tests the 


ПІ. Analysis of Group Tests, The 
The University of Chicago, No. 55, May 1949. 


Bennett and his associates, are distri- 


There are various forms, as follows: 
ation testing. 


Form W 1 (Bennett-Fry), form for women. Other 
Mechanical Aptitude Te 
senior high-school groups. 


forms, called the D.A.T. 
have been prepared especially for junior and 
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person tested is required to make a judgment based on drawings 
that are accompanied by simply phrased questions. The problems 
generally require the application ol mechanical or physical principles 
to practical problems. Two illustrations are shown in Fig. 5.3. There 
are several forms of this test series, varying largely in difficulty level. 
These tests measure predominantly general mechanical aptitude. 
Flanagan Aptitude Classification Tests As indicated above, 


Which man can lift more weight? 


FIG. 5.3. Two items from Form AA 
9f the Bennett Test of Mechanical Com- 
Prehension. 


If the small wheel goes in the direction 
shown, in which direction will the large 


wheel go: 


————À 


ET : search Associates. 
39 Available from Science Research Assoc 
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these are several tests in the FACT series. Some of these tests are of 
а mechanical nature. The Mechanics test (No. 13) deals with the 
understanding of mechanical princ iples, presumably measuring 
essentially general mechanical aptitude. The Assembly test (No. 5) 
tests the ability to "see" how objects would fit together, this probably 
being most closely related to the visualization асов, 

Purdue Mechanical Adaptability Test. The P 
cal Adaptability Test, Form A 


urdue Mechani- 
is designed to aid in identilving men 
or boys who are mec hanically inclined, and who. 
likely to succeed on jobs or in taining 
chanical abilities and interests. The test measures one's experiential 
background in mechanical, electrical, and related activities. The test 
was constructed to measure expericnti 


therefore, are most 


programs calling for me- 


al background because there 


à previous study?! that, other. things 
being equal, those persons who have most 
from previous mechanical experiences m 
jobs than those 


was reason to believe [rom ; 


profited in. knowledge 
ay do better on mechanical 
persons who have not so profited, 
general mechanical aptitude. 

The questions comprising Form A of the P 
Adaptability Test were selected 
achieve maximum re 


The test is one ol 


urdue Mechanical 
by statistical methods designed to 
liability of the final test and as low a correlation 
as possible with general intelligence. The 
of determining the reliability, using 
applicants,!? resulted in 


odd-ws.-even-items method 
a group of 487 industrial 
a reliability coefficient of 84. With the 
Same group of applicants, the correlation 
Purdue Mechanical Adaptability Te 
was found to be .32. A later study 


between scores on the 
st and the Adaptability "Test 
ol 382 employees ol an electrical 
manufacturing company showed a correlation of 
on the Purdue Mechanical Adaptability 
Personnel Test. 


6 between scores 
Test and the Wonderlic 


Industrial Training Classification Testi 


This test is not strictly 
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a mechanical ability test, but it serves somewhat the same purpose 
since it is designed to aid in selecting those persons who are most 
likely to profit from an industrial training program. In particular, 
it measures the ability to read simple measurements and solve simple 


arithmetic problems. These simple but basic skills are essential to 


success in many trade schools and industrial training programs. 
Revised Minnesota Paper Form Board. In this test the indi- 
vidual chooses which one of five sets ol geometric designs can be 


formed by 


given combination ol parts. 


This measures essentially 


the visualization factor previously mentioned. Fig. 5.1 shows one of 


the problems. 


Individual Tests of Mechanical Ability. To a considerable extent, 
group tests of mechanical ability can accomplish as much as indivi- 


dual tests" Phere usually is, of course, 
a saving in time and cost in using 
group tests. In some circumstances, 
however, individual tests oller advan- 
tages that justily their use. A few ex- 
amples of such tests will be discussed 
below, 

Minnesota Mechanical Assembly 
Test. Vhis test of mechanical ability 
has been found useful in a number ol 
industrial situations. One [orm of the 
test is illustrated in Fig. 5.5. It con- 
sists essentially of a number of com- 


monplace mechanical devices, suc hasa 
» and an elec- 


Salety razor, a mousetir: 
tical plug fixture, all of which may be 
easily taken apart and re-assembled. 
The person tested is required to as- 
semble the parts of each article into 
the finished product. One criticism 
that has been leveled against this type 


Of test is that the persons te 


With the various items, and hence the 


45 Distributed by the Psychologica 
36 W, Harrell, "А Factor Analysis of Mecha 


1910,5, 17-33. 


FIG. 5.4. An item from the 
Minnesota Paper Form Board Test. 
The person tested is asked to select 
the set of lettered parts (А, В, С, 
р, or E) which may be formed by 
the parts shown in the upper-left 


square. 


sted are likely to vary in their familiarity 
test is likely to measure this 


1 Corporation. 
inical Ability Tests," Psychometrika, 
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FIG. 5.5. One form of the Minnesota Assembly Test. 


familiarity rather than mechanical ability. 
this criticism from a theoretical viewpoint, the fact remains that, in 
practical situations, the test has shown itself to be a serviceable meas- 
uring scale. This fact, rather than a theoretic: 
upon which it should be evaluated. 
O'Connor Wiggly Block Tests? The O'Connor Wigely Block 
Test consists of nine pieces of wood cut alter the! 
dimensional jig-saw puzzle so that the parts may 
a single rectangular block. Experimental inve 
such as the one reported by Remmers 
validity is high within the limit ol 
coefficient of reliability of the test is only .35. "This low reliability is 
no doubt due, at least in part, to the fact that the entire test consists 
of assembling a single block; that is, the test really consists of only 
a single item or task. Experience has shown that the reliability of a 
test is nearly always increased by increasing the length or content 
of the test. This result is due to the simple fact that, with a large 
sampling of behavior responses of the person tested, a chance success 


47 Johnson O'Connor, Born That Way (Baltimore, ‘The Williams and Wilkins 
Co., 1928). 


In spite of the validity of 


al criticism, is the basis 


ashion of a three- 
be assembled into 
igations of this test, 
and Schell,8 indicate that its 
its reliability, but that the 


48 H. II. Remmers and J. W. Schell, 
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or failure on one or two items will not appreciably affect the total 
score. But if a whole test consists of only one item or task, the chance 
element becomes ve 
Thus with only a single test item such as the Wiggly Block, high 


ry important in determining the final test score. 


reliability could hardly be expected. 

Minnesota Spatial Relations Test.” In this test the subject is 
presented with a board about one by three feet. with 58 irregular 
holes, and with cut-out blocks that fit the holes. He is asked to select 
the block that fits each hole, and his performance is scored on the 
basis of time. This test most nearly measures the spatial relations 
factor, since the subject has to compare the configurations of the 
blocks with the holes in the board. 

Purdue Mechanical Performance Test This test, a recently 
developed one,*! has three subtests, as follows: 

‘Transfer Boards A and B (these provide for transferring various 
sizes of pegs and various lengths of U-shaped brackets from one 
side of a board to the other: this involves judgment of sizes and 
lengths). 

Spatial Relations (this subtest includes four items, namely two 
“Cue” Boards and two Spatial Relations Blocks). 

Hub Assemblies (this subtest consists of eight “Hubs” to be as- 
sembled). Pictures of these are shown in Fig. 5.6. 


Examples of Mechanical Ability Tests in Use. Mechanical ability tests 


lrequently have been useful in the selection of apprentices. A case in 
point is one in which the Purdue Mechanical Adaptability Test had 
been given to 246 railroad-trade apprentices. The apprentices were 
rated by their instructors and trainers. Those rated as "good" were 
islactory work. The relationship be- 


Considered to be performing si 
tween the scores on the test, and the r 
indicates that more of the apprentices with high test scores were 


good" than were those with low test scores. 
between supervisors’ judgments 


5.7, which 


itings, is shown in Fig 


Cases? reports a correlation ol .54 1 
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1. Transfer Board A 2. Transfer Board B 


ert Ar Nery ee 


5. Hub Assemblies 1-6 6. Hub Assemblies 7 and 8 


FIG. 5.6. Purdue Mechanical Performance Test. (Distributed by the Lafayette 
Instrument Co., Lafayette, Ind. 9! 


of drafting skill and scores made on а test known as the Survey of 
Space Relations Ability 


This test contains a series of geometric 
figures, each of which is subdivided into parts of different shape. The 
person taking the test is required in each case to pick out the con- 
stituent parts from ten similarly shaped drawings. 

In a study of power-sewing-machine operators conducted by Otis,” 
“зз H. W. Case and F. Ruch 
Burcau, 1944). 


54 J. L. Otis, “The Prediction of Success in Power Sewing Machine Operating,” 
Journal of Applied Psychology, 1938, 22, 350-366. 


‚ Survey of Space Relations Ability (California Test 
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MECHANICAL 
ADAPTABILITY 
TEST SCORE CHANCES IN 100 OF BEING RATED “GOOD" 
o 10 20 зо 40 50 60 70 80 90 100 
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101 — 112 

93 — 100 

85 — 92 

49 — 84 


FIG. 5.7. Expectancy chart showing relation between Purdue Mechanical Adaptability 
Test Scores and rated success of railroad trade apprentices. 


it was found that a battery of tests, which included the Minnesota 
Paper Form Board ‘Vest, yielded a multiple correlation of .57 against 
the quality of work of these operators. 

A study using the Purdue Mechanical Adaptability Tes? on a 
group of LL relrigerator-plant mechanics and maintenance men re- 
8. In this study, the rank 


sulted in the scattergram shown in Fi 
order correlation between test scores and ratings was 81. 
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FIG. 5.8. Relation between scores on Purdue Mechanical 


Adaptability Test and rated ability of 14 refrigerator plant 


mechanics and maintenance men. 
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PER CENT RATED HIGH 


60 65 70 75 80 85 90 95 


MINIMUM ACCEPTABLE MECHANICAL 
ADAPTABILITY TEST SCORE 
FIG. 5.9. Percentage of automatic screw machine operators who 


are rated "high" when successively higher test scores on the Purdue 
Mechanical Adaptability Test are used. 


In another study using the Purdue Mechanical Adaptability ‘Test, 
16 machine operators from a screw manufacturing company were 
rated by supervision for their proficiency on the job. A chart showing 
the percentage of superior operators receiving superior ratings among 
groups scoring successively higher on the Purdue Mechanical Adapt- 
ability Test is shown in Fig. 5.9. This chart indicates that of men scor- 
ing 60 or more (a group that included all the operators), only $7 per 
cent were rated superior, while among operators scoring 95 or above, 
65 per cent were rated superior operators. 

McMurry and Johnson?* report an investigation on the selection 
of welders in which they found a correlation of .66 be 
ity of the men and their scores on the Bennett Test 
Comprehension. Shuman has reported two studie 
cant correlations were found between 


tween job abil- 
of Mechanical 
in which signifi- 
ability of both employees and 
supervisors in an airplane-engine-and-prope 


ller plant and their scores 
on the Bennett Test and Minnesota Paper 


Form Board. In scoring 


56 R. N. McMurry and D. L. Johnson, “Development of Instruments for Selecting 
and Placing Factory Employees,” Advanced Management, 1945, 20, 113-120. 

J. T. Shuman, “The Value of Aptitude Tests for Factory Workers in the 
Aircraft Engine and Propeller Industries,” Journal of Applied Psychology, 1945, 
29, 156-160, and J. T. Shuman, “The Value of Aptitude Tests for Supervisory 
Workers in the Aircraft Engine and Propeller Industries," Journal of Applied 
Psychology. 1945, 29, 185-190. 
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both operators and supervisors in these studies, Otis Mental Ability 
Test scores were also found significantly related to job success. 

‘Tests of mechanical ability or comprehension are not limited in 
their application to the machine operating and maintenance jobs of 
modern industry. A number of investigations have shown that such 
tests are ideally suited to be a part of an aptitude test battery for the 
prediction of success in several types of technical training. For 
example, Laycock and Hutcheon?* have reported that a test battery 
consisting ol high-school grades, the American Council on Education 
Psychological Examination, the Cox Mechanical Aptitude Test, the 
Minnesota Paper Form Board Test, and a questionnaire covering 
interest in physical science gave a multiple correlation of .66 with 
later achievement in engineering courses. 

Owens? describes a new form of the Bennett Test of Mechanical 
Comprehension (Form CC) that is more difficult than the previous 
forms. This test, when used with engineering students, “showed a 
an excellent 


Satisfactory correlation with relevant course grades, was 
predictor of academic mortality, predicted better at high achieve- 
ment than at low, made a significant independent contribution be- 
yond that made by the American Council on Education Psychological 


amination and high-school average, and gave scores which de- 
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FIG. 5.10. Relation between scores on the Purdue Mechanical Adaptability Test 


and ratings of 34 airplane engine mechanic trainees. 


S. R. Laycock and N. B. Hutcheon, “A Preliminary Investigation into the 
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pended on training or experience only to the extent of 2 or 3 score 
points.” 

The results of an unpublished study on the relationship between 
scores made on the Purdue Mechanical Adaptability Test and rated 
success of 34 airplane engine mechanic trainees are shown in Fig. 5.10. 
The paired comparison rating method (see p. 213) was used in 
obtaining the ratings by instructo 


The percentage of high-rated 
trainees among men scoring high on the test is very much higher than 
the percentage of such men among those scoring low on the test. 

From such investigations as these we may safely conclude that 
mechanical aptitude or comprehension tests furnish a real aid to the 
employment manager in the selection of employees for a wide variety 
of industrial jobs. 


PSYCHOMOTOR TESTS 


Psychomotor tests are those which measure muscular abilities, or 
combinations of sensory and muscular abilities. The term psycho- 
motor covers the range of abilities that includes what we commonly 
call dexterity, manipulative ability, motor ability, and eye-hand co- 
ordination, as well as other aspects of muscular performance. 


The Nature of Psychomotor Abilities. There is quite a bit of support 
for saying that there are various kinds of psychomotor abilities. This 
has been supported by the results of studie such as those by Dudek 
and Seashore,“ Friedman and Ivens,“ Harrell,*2 and Seashore, 
Buxton, and McCollom.'? In the study by Friedman and Ivens,“ for 
example, three different psychomotor factors were identified, as 
follows: 

1. Psychomotor Speed (the ability to carry 


curately a series of movements that rec 
tion). 


out quickly and ac- 
]uire eye-hand coordina- 


. J. Dudek and R. Н. Seashore, 
"American Psychologist, 1948, 3, 2 
61 Friedman and Ivens, op. cit. 

62 W., Harrell, op. cit. 

93 R. Н. Seashore, C. E. Buxton, and I. N. McCollom 
Analysis of Fine Motor Skill," American Journal of Psycliology 

64 Friedman and Ivens, op. cit, : ы 


actorial Analysis of Arm-Hand Precision 
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“Multiple-Factori 
, 1940, 53, 25 
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2. Psychomotor Coordination (the ability to coordinate the move- 
ments of the large muscles of the body). 

3. Finger Dexterity (the ability to manipulate objects rapidly with 
the fingers). 


It should be added that the results of the studies mentioned above, 
as well as others, are not in complete agreement, so it is not yet possi- 
ble to present a complete and final listing of the different kinds of 
psychomotor abilities. 

There is also some question as to the extent to which the various 
psychomotor abilities are completely independent, as opposed to 
being related to each other. In discussing this, however, Vernon? 
points out that in several studies with psychomotor tests, it has been 
lound that such. tests typically have some relationships with each 
other, although the average inter-correlations among groups of them 
are quite low, illustrations being .25, .27, .30, and .13. Thus, although 
such tests typically are correlated with each other to some degree, the 
Correlations are so low that psychomotor abilities must be considered 


as being predominantly specific. 
Ihe reader might then raise this question: What are the practical 
The reply would be 


implications of this in using psychomotor te: 
to the effect that it is particularly important in using psychomotor 
tests to be sure that the test or tests used in a given situation be 
thoroughly validated for the job in question before they are used. 


Per ive 2 эг * г 
Performance on any one test cannot be assumed to give a measure of 
ary to use specific tests that 


general psychomotor ability. It is nece 
are known to be related to job performance. 

Aside [rom being relatively independent among themselves, 
are relatively independent ol other abili- 


Psychomotor abilities also 
ample. 


ties and characteristics. Let us consider mental abilities, for e 
Although the correlations between psychomotor and mental ability 
depending on the specific tests and 


Samples of people), the correlations tend to be low, or zero. For 
Cxample, in an investigation by the Western Electric Company,9* the 
correlation between the O'Connor Finger Dexterity (described 


tests are somewhat variable ( 
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below) and the Otis Mental Ability Test was found to be .07. The 
correlation between the Hayes Pegboard (another dexterity test de- 
scribed below) and the Otis Test was found to be zero. Each of 
these correlations was based on test scores of 749 employees. These 
results are typical of the results of many similar investigations. 
Although the correlations generally tend to be positive rather than 
zero, they typically are so low as to be of little practical value. 

Somewhat the same can be said about the relationship between 
psychomotor tests and mechanical ability tests. In the study by Fried- 
man and Ivens,’ for example, the following correlations were re- 
ported for the specified psychomotor tests with a test of Mechanical 
Principles: Circle Dotting, .02; Two-Hand Drawing, .03; Two-Hand 
Coordination, .29; Rotary Pursuit, .19; and Finger Dexterity, .11. 
These very low correlations justify the conclusion that, for practical 
purposes, psychomotor abilities are relatively independent of me- 
chanical abilities. 


Neither is there any appreciable relation between psychomotor 
abilities and anthropometric measurements, such as length of fingers 
or other body m 


urements. This conclusion was reached by 
Griffitts"* and has been corroborated by other investigators. 

Typical Psychomotor Tests. O'Connor Finger Dexterity Test." This 
test, illustrated in Fig. 5.11, is a widely used manipulative test. The 
equipment consists of a metal plate of 100 holes, and 310 small 
cylindrical pins. After a brief instruction period, the subject is asked 
to fill the board—three pins to a hole—as quickly 
frequency distributions shown in Fig. 2.8, p. 
means of the O'Connor Finger Dexterity Test. These distributions 
show that the time required to fill the board varies [rom around five 


to fifteen minutes, depending upon the amount of finger dexterity 
possessed by the applicant. 


as possible. The 
18, were obtained by 


Hayes Pegboard.*? This test, illustrated in Fig. 5.12, also measures 


finger dexterity but involves, in addition 
arm co-ordination. The board cont 


‚ an element of hand and 
ains two rows o[ 26 holes each. 


riedman and Ivens, op. cit. 
SSC. W. Griffitts, “The Relation Between Anthropometric Measures and 
Manual Dexterity," Journal of Applied Psychology, 1936, 20, 227-235. 
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FIG. 5.11. O'Connor Finger Dexterity Test. 


he administration calls for a brief practice period, after which the 
person being tested is given nine trials of 30 seconds each, three of 
these trials being with the right hand, three with the left, and three 
With both hands, The score is the total number of pins placed during 
the nine trials. 


FIG. 5.12. The Hayes Pegboard. 
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Purdue Pegboard.” This test, which is illustrated in Fig. re 
measures separately two basic aspects of manipulative dexterity. The 
assembly of a series of pin-collar-washer arrangements measures Len 
finger dexterity of the type measured by the O Connor Finger eil 
terity Test. The placing of pins into a series of holes measures — 
dexterity of the type involved in the Hayes Pegboard. T hese two 
measurements may be obtained with the same board and require only 
two and one-half minutes of testing time. The Purdue Pegboard gives 
separate measurements for right hand, left hand, and both hands. 


FIG. 5.13. Purdue Pegboard, 


A further advantage of the Purdue Pegboard is th 
to ten or more persons simultaneously, All th 
group testing is a test board for each person 
of the test administrator.72 


at it can be given 
at is required for each 
and the careful attention 


71 Distributed by Science Research Associates, Chic; 


ago, Illinois. For reference. 
see Table 5.2 on p. 142. For a more detailed di 


cussion of this test see J. lin 
and E. J. Asher, “The Purdue Pegboard: Norms and Studies of Reliability and 
Validity," Journal of Applied Psychology, 1948, 32, 234-94 


? [n one industrial employment office this test! 
single examiner at the rate of 


simultaneously in this office, 


has been successfully given by a 
50 applicants per hour. Ten test boards were used 
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Minnesota Rate of Manipulation Test. This test consists of 58 
round blocks 1.5 inches in diameter, and a board 10 by 35 inches with 
holes slightly larger than the blocks. The blocks are slightly thicker 
than the board. Two tests may be given with this equipment—namely, 
the placing test and the turning test. The placing test requires that 
all the blocks be placed in the holes in the board. The turning test 
requires that all the blocks be turned over. In addition to the early 
descriptions of this test, later work on norms and on a modified 
method of administration have been published, respectively, by Cook 


and Barre?! and by Jurgensen 

Stromberg Dexterity Teste This test consists of equipment some- 
What like that of the Minnesota Rate ol Manipulation Test. The 
blocks are colored red, blue, or yellow, and instead of repeating the 
same simple motion, each block has to be moved differentially from 
every other block, depending on the color. Thus, the test requires 
both discrimination and placement. It takes five to ten minutes to 
administer the test. 

MacQuarrie Test for Mechanical Ability. This test, in spite of its 
rious psychomotor abilities. Unlike most 


name, Measures, in part, vi 
Psychomotor tests, this one is 


a paper-and-pencil test, and it lends 
isell to group testing. There are seven parts of the test: speed and 


ас uracy of tracing, tapping, dotting. copying, letter location, block 
identification, and visual pursuit. The first three of these deal pri- 
Marily with psychomotor abilities. Illustrations of three parts are 
given in Fig. 5.14. 

Other dexterity tests. A dexterity test that worked well in placing 
operators on the job of looping in the hosiery industry makes use of 
* grooved pegboard. This test calls for a board containing five rows 
of five holes each. The holes are .125 inch in diameter and are spaced 


75 Distributed by the C. H. Stoelting Co., 424 N. Homan Ave., Chicago, 24, III. 
Described by H. 1. Green, I. R. Berman, D. G. Paterson, and M. R. Trabue, А А 
Manual of Selected Occ upational Tests," Bulletin of the Employment Stabilization 


Research Institute, 1933. 2 
'! D. W, Cook and M. F. Barre, 
n the Minnesota. Rate of Manipulation Test as 15 05 
Ployment Procedure,” Journal of Applied Psychology, 1942, 26, 7 2. 
Жк qo. Jurgensen, “Extension of the Minnesota Rate of Manipulation Test, 
Tournal of Applied Psychology, 1943, 27, 161-16 
TG Distributed by the Psychological Corporation. | e u — 
ттр W., MacQuarrie, MacQuarrie Test for Mechanical Ability (California Test 


Bureau, 19 


“The Effect of Specialized Industrial Norms 
a Selective Instrument in 
785-792. 
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START 


X 
Tracing: Applicant draws a line from "start" to X without crossing 
a vertical linc. 


OOOOOOQOO 


Dotting: Applicant places three dots in cach circle as quickly as 
possible. 


Copying: Applicant reproduces the drawings by connecting the 
appropriate dots in the area to the right of cach drawing. 


FIG. 5.14. Several parts of the MacQuarrie Test for Mechanical Ability. This test is 
essentially a group test of muscular co-ordination and control. 


% inch apart. On one side of each hole a groove has been cut. The 
location of these grooves is varied randomly from one hole to another. 
Each of the pins to go in the holes has a key along one edge so that 
the pin may be inserted in the hole only when the key and groove are 
located correctly with respect to each other. This test. is referred to as 
the Purdue Grooved Pegboard.** The test is scored by determining 
the average time required to fill the board for the third and fourth 
trials of four that are allowed. 

Many other tests of dexterity, muscular co-ordination, or manipula- 
tive ability are available. Some of these are specifically adapted to 
certain jobs and are of little value for other types of placement. 


78 The source of this test is given in Table 5.2 on P. 142. 
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Others have been found suitable as placement tests for several differ- 
ent kinds of jobs. Before accepting any one of these tests as suitable 
for any given job, one should be sure the test actually "comes through" 
in an evaluation of the type described on pp. 81-90. The names 
and sources of some of the more commonly used tests of this type are 
summarized in Table 5.2. 

Examples of Psychomotor Tests in Use. Candee and Blum*? have re- 
ported a study of the relation between finger and tweezer dexterity 
and the efficiency of workers in a watch factory. They found a statis- 
tically significant diflerence between average scores on the O'Connor 
Finger Dexterity Test of the superior and mediocre workers. This 
relationship is represented by a correlation of .26 between foremen's 
ratings and test scores. The fact that the obtained correlation was no 
higher was due, in all probability, to the unreliability of the foremen’s 
ratings. Even with a validity coefficient of .26, however, the test will 
have real value as a placement device if a sufficiently small selection 
ratio is utilized. A tweezer dexterity test (a test in which a pair of 
tweezers instead of the fingers is used in placing the pins), on the 
other hand, showed practically no relationship with foremen's rat- 
ings. One might conclude, a priori, that since much of the work in a 
Watch factory is done with a pair of tweezers, a test involving tweezer 
dexterity would be a more desirable test [or this type of work than 
One involving finger dexterity. The experimental facts, however, 
Support the opposite conclusion. This case will serve to illustrate 
again the fact that tests should not be accepted merely because of 
logical considerations in the absence of experiments that clearly show 
whether they will or will not work for the job in question. 

A study of the O'Connor Finger Dexterity Test in selecting electri- 
Cal-fixture assemblers has been reported by Tiffin and Greenly.*? 
ob had been ruled out by partial correla- 
tion, the test scores were found to correlate with productivity, as in- 
dicated by earnings, to the extent of .22, and to correlate with general 
rit ratings to the extent ol .33. Although 


After experience on the j 


efficiency as indicated by me 


these validity coefficients are not so high as might be desired, the 


— 


то B. Camtice ant! Al. Blum. Report of a Study Done in a Wateh Factory,” Jour- 


2 А 5 tes 
lal of Applied Psychology. 1 21, 57 = " а 9 
5o J. Tifin and R. J. Grec ly, “Employee Selection Tests for Electrical Fixture 


Assemblers and Radio Assemblers,” Journal’ of Applied Psychology, 1939, 33, 
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statistical chances are ninety-eight out of one hundred that even the 
lower one represents a real relationship between the test scores and 
production. H the selection ratio is kept small, say in the neighbor- 
hood of .10, one may reasonably expect the test to be of definite value 
in placing employees on this job. 

An experiment showing the value of dexterity tests in selecting 
operators of punch presses (and similar machines) has been reported 
by Hayes." Hayes used two psychomotor tests—the Hayes Pegboard 
and the O'Connor Finger Dexterity Test—with a scoring system that 
gave each test its optimum weight in deriving a composite score for 
cach operator. On the basis of output during the first cight weeks, 
the operators were divided into the following four criterion groups: 
quick learners, fair learners, slow learners, and those who did not 
complete the training. The relationship between the composite scores 
on the two tests, and these criterion groups, is shown in Fig. 5.15. 
This shows quite clearly that the two tests would be of material bene- 
fit in identifying “quick” learners for this type of work. Somewhat 
comparable results were obtained with three other jobs. 
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FIG. 5.15, Relation betwee! 


learning for a group of 254 operators of punch presses and similar machines. 


81 Hayes, op. cit. 
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PRODUCTION INDEX 


9 10 Ш 2 
MINIMUM ACCEPTABLE PURDUE PEGBOARD ASSEMBLY SCORE 
FIG. 5.16. Job performance of “quillers” in relation to successively 


higher scores on the assembly part of the Purdue Pegboard. (From data 
supplied courtesy the Burlington Mills Corporation, Burlington, N.C.) 


An unpublished study on the use of the P 
employees on an operation known as “ 
sulted in a curve plotted in Fig. 5.16. P 


urdue Pegboard with 
quilling" in a textile mill re- 
roduction indices of 98 opera- 
tors of approximately equal experience were obtained. In Fig. 5.16 the 
production indices are plotted against minimum assembly scores on 
the Purdue Pegboard. As the curve shows, among the operators 
scoring 9 or above (a category including all the operators) the average 
production index was 94; with successively higher minimum scores. 
the average production index was also successively higher. 

Trade apprentices need much more than capacity for developing 
the manipulative aspects of their trade, They need, first of all, ca- 
pacity for learning the fund of knowledge that is required of an ex- 
pert tradesman. This apacity is better measured by tests of mental 
ability and mechanical comprehension than by 
muscular co-ordination. Yet, 
of these ment 


tests of dexterity and 
in spite of the fundamental importance 
al capacities, the element of dexterity is also of some im- 
portance in achieving success as a trade apprentice. Allen,*? for 
example, reports that a battery of sev 
mechanical aptitude, mechanical ability, and dexterity was found of 
value in selecting boys who are able to make satisfactc 
learning the various skilled tr: 


€n tests covering intelligence. 


actory progress in 
ades. Although three of the [our ele- 
82 E. P. Allen, “The Selection of E. 


ngincering Apprentices,” Journal of the Na- 
tional Institute of Industrial Psy 


chology, 1931, 5, 379-384. 
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ments measured in this study deal with the mental aspects of the 
it is significant to note that dexterity also was of some im- 


trainee: 
portance. 


VISION TESTS 

Practically every industrial job requires some degree of vision, and 
many jobs require a high degree of skill in some particular visual 
function. The inspector of small parts for “appearance” must have 
keen vision at close distances. The operator of certain knitting and 
other textile machines must not only have keen vision at close dis- 
tances but also must be able to maintain such vision for long periods 
with only occasional interruption. The truck driver, crane operator, 
and signal man must have keen vision for greater distances and good 
Perception of space relationships. Color discrimination is of impor- 
tance to an employee wiring a radio (because he must discriminate 
between wires of different color), to the operator of a color-printing 
press, to the pipefitter tracing а color code through the plumbing 
ator of mobile equipment who must 


system of a plant, and to the ope 
depend upon colored signals to determine whether roads are open or 
asurable visual characteristics have been 


pathways clear. Various m 
found to be related to successful performance on certain jobs—even 
On jobs in which these visual factors could not have been inferred 
The pattern of visual require- 


from ordinary job analysis procedur 
ments differs markedly for different jobs, and these requirements 
cannot be discovered except by a study of the people on the job. as 
explained in Chapter 4. : : 
Management in production industries has long recognized the im- 
portance of good vision in employees. Some [orm of vision test, 
the employment office or as a part of the 
haps more common in industry than is 
Testing visual skills has alwavs been 


administered either in 
Medical examination, is per 
any other form of employee test. i P 
a legitimate psychologic al function along with testing carried on in 
other areas of skill or aptitude. 

Visual skills are not innate and permanent: 


ations in this field are listed in bibliographies on 


they are to a large 


R3 


2 tensive recent. public 
Industrial vision: 

H. S. Kuhn, "Articles Bearing on 
the American Academy of Ophthalmolo, 
N. E. Stump, “A New Concept of 
Magazine, 1946, 22, No. 1, 4-20. 


Industrial Eye Problems,” Transactions of 
gy and Otolaryngology, 1946, 50, 175-178. 
Ophthalmic Service,” Bausch < Lomb 
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degree acquired and can be, and often are, modified. They change 
universally with age. Professional eye care, based on a clinical or 
diagnostic examination, can often give to an employ the visual 
skills he needs for his job or restore the skills he has lost with increas- 
ing age. 

Although our primary interest in vision tests is for personnel 
selection and placement purposes, it should be recognized that such 
tests are also used for other purpos 


One of these is in connection 
with the maintenance of employees’ visual skills. If, by the use of a 
vision test, it is found that an employce’s vision is deficient for his job, 
he may be referred to a phys 


ician or optometrist for professional eye 
care. Another use is in connection with workmen's compensation. 
For this purpose it is necessary to have some measure of the indi- 
vidual's visual skills. Thus, although we will be discussing the usc of 
vision tests for aptitude testing purposes, their other uses should also 
be kept in mind. 


The Nature of Visual Skills. Extensive research on the visual skills of 


people on various jobs in industry and business has indicated certain 


aspects of visual performance as being most important for classifying 
and placing employees according to differences in visual character- 
istics. These aspects of visual performance are described below, along 
with some observations regarding tests for measuring such skills. 
Keenness of vision (visual acuity) at appropriate distances (usually 
tested at 20 feet and 13 or 16 inches). This visual function is the 
ability to discriminate black and white detail 


» measured in terms ol 
the minimum separable areas that can be 


distinguished. For industrial 
placement such a test should be equally valid for ег 


ate and literate 
subjects and should avoid the complic 


ations introduced by a factor 
involving discrimination and recognition of different. sl 
as letters. The scale should make it possible to classify ac uity scores 
adequately throughout the entire range of pe t 


apes such 


rlormance. Since acuity 
is modified by brightness, glare, and other 


acuity test must be given under controlled and standard conditions. 

Discrimination of differences in. distance (depth perception, or 
stereopsis). This function is an important phase of correct perception 
of spatial relationships. Of several cues for judging relative distances 
of objects, the most impor tant for pe 


external conditions, the 


ons with normal vision, and 
the one that can be controlled and measured most reliably, depends 
у 
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on the slight difference in the position of the two eves. The two eyes 
perform a geometric triangulation upon a distant object, and the 
distance ol that object is perceived through an integration of the 
minute dillerences in appearance of the object to the two eyes. Other 
cues lor perceiving distance in the third dimension may augment 
but cannot adequately substitute for this cue from two-eye function- 
ing. Stereopsis is measurable quantitatively like most other human 
functions and should be measured for employee placement. 
{ Discrimination of differences in color, Accurate color discrimina- 
tion is important for efficient performance on many industrial jobs. 
The particular colors to be differentiated should include as many 
combinations as there are factors in color sensitivity. The most im- 
portant combinations are those that represent. common colors in 
signal lights. In order to read such signals correctly, it is important 
not only that an employee should be able to dillerentiate between 
them but also that he should be able to identify and interpret cor- 
rectly the meaning of cach color. Any test of color vision can and 
should be scaled for quantitative measurement and classification of 
employees. 

Postural characteristics of the eyes (phorias) at appropriate dis- 
tances (usually 20 feet and 13 or 16 inches). Under normal seeing con- 
c in relation to each other so that both 


ditions the two ey es must nov: 
It is this convergence that 


converge symmetrically upon the object. 
of the object when it is viewed binocu- 


gives us a clear, single image 
a eliminate the necessity 


larly. Under certain testing conditions, whicl 


for such convergence of the eyes on a single point, the eyes assume 


e from that required in normal 


а posture that may converge or «уеге 
s (called "phorias" in clinical 


seeing at the test distance. Such posture 
terms of angular deviation from the 


terminology) are measured in 
tion may be 


red for that distance. The de 
ately in each direction. The 


Posture normally requi 
lateral or vertical and is measured separ 
n has not been determined finally: 


s should be measured because they 
any industrial jobs. Such measure- 


explanation of this phenomeno 
nevertheless, such characteristic 
are related to performance on m 


Ment must be done with adequat 
ww modify the measurement, such as the 


e control and standardization ol 


the several factors that mi 
distance and focus requirements of thet 
t, of course, the only vis 


est. 
ial functions that are of im- 
ise a reasonable minimum 


These are no 
portance in all industries, but they compr 
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for a program of testing applicants and employees. Tests of these 
functions have been adapted satisfactorily for 


simple and rapid use 
in industry, and they are the ones most widely recommended by 
leaders in industrial eye care™ for use in industry. 

Examples of Vision Tests. Probably the most commonly used vision 
test is the Snellen letter chart that is a familiar sight on the walls of 
physicians’ offices. The test consists of several rows of block letters of 
decreasing size, usually placed at a distance of 20 feet from the subject. 
A typical Snellen chart is shown in Fig. 5.17. The test is administered 
by determining, separately for each eye, the smallest letters that the 
subject can read. The larger the letters at 20 feet that are the smallest 
readable, the poorer the visual acuity. The Snellen notation of acuity 
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FIG. 5.17. Snellen and "A.M.A." test charts with scale for converting Snellen 


scores to per cent of visual efficiency. 


H. S. Kuhn, А New Concept of Visual Performance in Industry, Publication 
No. 340 (National Soci ty for the Prevention of Blindness, 1940). 

A. C. Snell, “The Field of Industrial Ophthalmology, American Medical As- 
sociation, Section of Industrial Health (Chicago, Jan. 13, 1942) 


С. F. Shepard, "Visual Skills,” Optometric Weekly, 1944, 34 14 
y, 1944, 34, 


-1466. 
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scores is in the form of a fraction—the smaller the fraction, the 
poorer the vision. In this fraction the numerator is constant and 
represents the distance of the test. Thus, visual acuity scored 20/20 is 
standard. A score of 20/40 means that the subject can read at 20 feet 
only a letter twice as large as standard, a letter that the “standard 
eye” can read at 40 feet. 

The Snellen acuity designations are not intended to represent 
fractions of useful vision. The employee who scores 20/40 at a dis- 
tance of 20 feet is not necessarily handicapped 50 per cent in oppor- 
tunity to carn a living. In order to simplily interpretation of visual 
acuity scores and to set up an equitable scale for awarding compensa- 
tion in proportion to actual incapacity due to eye injury, the Ameri- 
can Medical Association has adopted and recommended for use in 
industry a percentage system of acuity notation, with the distinguish- 
ing title of “Visual Efficiency.” Where the Snellen test measures 
acuity from the angles subtended by the letters, the American Medi- 
cal Association notation interprets these angles in terms of per- 
centage of visual efficiency. The difference between this percentage 
entage “loss ol vision.” A conversion scale 


and 100 per cent is the per 
for translating acuity scores into the percentage notation is shown in 
Fig. 5.17. Also shown is the first half of a letter chart that measures 


Visual angles in steps directly equivalent to intervals of 5 per cent on 


the American Medical Association scale. 
] Association percentage notation is ordinar- 
90 per cent, and for com- 


ы This American Medica 
ily not carried above 100 per cent or below 
Pensation purposes in industry no extension of this r: 
as only 100 per cent in 


ange is necessary. 


Acuity above standard is usually considered 
Computing compensation awards; and in the absence of records, 100 
per cent acuity is assumed prior 
per cent acuity or less is frequen 
acuity or industrial blindness, and is therefore not measured or classi- 
fied more precisely. These practices vary in different states, and the 
industrial relations officer should be familiar with the legal practices 
ition for eye injury in industry.** 


to the time of an eye injury. Twenty 
tly considered as complete lack of 


in his state regarding compensi 
o o 


“The Percentage Evaluation of Macular 
3-461. 
Louis, C. V. Mosby Company, 


Ibert C. Snell and Scott Sterling. 
ision,” Archives of Ophthalmology, 1925, 5% H3 
А 86 Sce A. C, Snell, Medicolegal Ophthalmology Ot. 
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In the upper range of acuity scores (standard or above) adequate 
segregation of differences in acuity is not possible with these letter 
charts, since the common Snellen charts provide only two or three test 
levels above standard and the percentage chart provides none. Other 
limitations of the Snellen letter test have been pointed out, 7 and 
nonliterate test charts have been developed. These charts eliminate 
letters and require the subject to identify a spatial pattern, such as a 
broken ring that may have its open area at the top, bottom, right, or 
left. In spite of the limitations of both the Snellen and American 
Medical Association charts, these tests have furnished industry with 
a convenient and acceptable basis for segregating and classifying 
cases of substandard acuity in questions of compensation for eye 
injury. Equivalent information may be obtained, of course, from 
more claborate vision tests used in the plant for other purposes. 

Because such tests as the Snellen and the American Medical Asso- 
ciation do not adequately serve selection and placement. purpo: 
various other vision-testing devices have been developed. Such de- 
vices measure various visual skills in addition to visual acuity, and 
also provide for the testing ol people at the optical equivalent of 
both near and far distances. Three such instruments are the Ortho- 
Rater, the Sight-Screener, and the Telebinocular.5s 

The Bausch & Lomb Visual Classification and Placement Tests 
for Industry* are the first battery of vision tests to be constructed on 


the basis of specifications derived from extensive investigations among 
industrial employees in industrial situations. These tests cover the 
visual functions described previously and, for maximum speed and 
convenience in testing, are incorporated in a single instrument, 
shown in Fig. 5.18. This instrument, called the Ortho-Rater, is a 
precision stereoscope of relatively long focal length that permits 
adequate and separate control of test stimuli for each eye. Tests are 
given at optical equivalents of 26 feet and 13 inches. Stereoscopic 
methods of vision testing have been used since the late nineteenth 


E erree and C. Rand, “A New Method of Rating Visual Acuity,” Journal 
of General Psychology, 1941, 25, 143-176. 

88 The Ortho-Rater is manufactured by Bausch & Lomb Optical Company, 
Rochester, New York; the Sight-Screener by American Optical Company, South- 
bridge, Massachusetts; the Telebinocular by Keystone View Company, Meadville, 
Pennsylvania. 

s» The Bausch & Lomb Optical Company, Rochester, New York. 
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FIG. 5.18. The Ortho-Rater in use in a hosiery mill. (Courtesy Haynes Hosiery 
Mills Company, Winston-Salem, N.C.) 


century and were early described by Wells. The statistical data 
upon which these tests are based have been published separately in 
technical and professional journals.?! 

The Ortho-Rater includes the following twelve tests: fa 
al phoria, acuity both eyes, acuity left 
olor discrimination; 


ar-distance 


tests of vertical phoria, later: 
eye, acuity right eye, depth perception, and c 
— 

David Wells, The Stereoscope in Ophthalmology 
Company, 1918). 

SEW. J. Giese, “The Interrelationship of Visual Acuity 
Journal of Applied Psychology, 1946, 30, 91-106. 

F. W. Jobe, "Inst rumentation for the Bausch & Lomb 
Bausch & Lomb Magazine, 1944, 20, No. 2, 19-21. 

Joseph Tifin and H. S. Kuhn, “Color Dis imination in Industry," 
of Ophthalmology, 1942. 28, 851-859. " "uL. А 

Joseph Tiffin ‘and 5. Е. Wirt, “Near vs. Distance Visual Acuity in Relation to 
Success on Close Industrial Jobs,” Supplement to Transactions of the American 
Academy of Ophthalmology and Otolaryngology, June 1944, 9-10, f 

S. E. Wirt, “The Validity of Lateral Phoria Measurements in the Ortho-Rater, 


Journal of Applied Psychology, 1943, 27, 217-232. 
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near-distance tests of vertical phoria, lateral phoria, acuity both 
eyes, acuity left eye, and acuity right eye. 

Examples of Vision Tests in Use. Extensive research carried out over 
a period of years at the Occupational Research Center of Purdue 
University, and elsewhere, has demonstrated conclusively that jobs 
differ in the visual demands they make upon the worker. These 
variations are both qualitative and quantitative. Some jobs, for 
example, require the ability to see at a distance, such as in operating 
a crane or driving a truck; and others require the ability to see close at 
hand, such as in watchmaking or fine assembly work. These are 
qualitative differences, since they are predicated on different visual 
skills. In addition, jobs vary in the amount of a given skill that is 
required; some jobs, for example, require greater color discrimina- 
tion than others. 


It should be added here that the correlations among visual skills 
are not particularly high. It is therefore not possible to predict one 
visual skill from a knowledge of a person's score on a different type 
of vision test. Being able to read the chart acro 


the doctor's room 
gives no assurance of being able to read the fine print on the insurance 
policy. 


In the industrial vision research conducted at the Occupational 
Research Center, it w 


as found that vision tests could be most effec- 
lively used if visual standards for jobs were set up in the form of 
“visual profiles," each profile specifyin 
scores on the various Ortho-R 
the specified minimums, he “ 


g the minimum acceptable 
ater tests. If a person had scores above 
passed” the profile, and if he had one 
specified minimum, he “failed” the profile. 
al jobs were developed, using various criteria 
such as quantity of work, quality of work, ratings, and accidents. 
Visual job families. Over a period of years data were collected on 
vision test scores and criteria of job success for individuals on several 
thousand jobs. A careful analysis of the relationships between vision 
test scores and job success as they 
different job situations h 


or more scores below any 
Profiles for individu 


have been revealed in these many 
as shown that there 
groups of jobs that are similar to each other 
quirements. Within each group the 


are in industry certain 
rin terms of visual re- 
visual requirements of the jobs 
each group vary from those of 
a series of job groupings each represent- 


are similar, but the requirements of 
the next group. Thus we have 
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ing a different pattern of visual requirements although the jobs 
within each group are essentially similar in visual requirements. This 
A visual job [amily is 


has led to the concept of “visual job families. 
composed of a group of jobs whose visual requirements are similar. 
Ihe requirements between families, however, differ. 

Six such visual job families have been identified. Research has 
shown that the vast majority of industrial jobs will fall into one or 
another of these six groups in terms of the visual demands the job 
makes upon the worker. The visual requirements in terms of Ortho- 
Rater test scores of cach of the six job families are shown in Fig. 5.19. 
Descriptions ol these families are given below: 

Visual Job Family I. Clerical and administrative 
covers those jobs primarily concerned with paper work. All types of 
clerical jobs and those administrative occupations that are of the 


This standard 


desk-work type are included. 

Visual Job Family 1. Inspection and close work. This standard 
covers jobs involved in the inspection of small parts for surface 
defects. Also involved are jobs of the machine-operating type in 
which the work is done at close range (such as sewing-machine 
Operator). Assembly jobs involving very small parts (such as watches, 
radio tubes, and so forth) also fall in this category. 

Visual Job Family II. Vehicle operator. This standard covers jobs 
requiring the operation of moving vehicles (truck driver, crane op- 


erator, high-lift operator, and so forth). 
Visual Job Family IV. Machine operator. This standard covers 
es in which the operat- 


those jobs involving the operation of machin 
th (such as lathes, drill 


ing parts of the machine are within arm's leng 
Presses, spinning machines, and so forth). 

Visual Job Family V. Laborer. This standard involves jobs of the 
relatively unskilled type (porters, janitors, guards, hand truckers, and 
so forth). 

Visual Job Family VI. Mechanic 
Standard involves jobs of the mechanical type (such as radio me- 
chanic, Diesel mechanic, machine fixer, and so forth). Also included 
are the skilled trades (such as carpenter, plumber, millwright, elec- 
Wician, and so forth). 

In order to investigate the re 
s represented b 
hod of cross 


and skilled tradesman. This 


lationship between visual skill test 
y these six visual standards and 
alidation was used. 


Score requirements 
Success on industrial jobs the met 


CLERICAL AND ADMINISTRATIVE 
VISUAL PERFORMANCE PROFILE 


MACHINE OPERATOR 


VISUAL PERFORMANCE PROFILE 


FELIS 
5 


È ren 


tete 


sor з n E 
Z mont 9 10 "n 12 m 14 15 = тант 
EIC „ go Hog on» on gs Sun 
pm 7 * » 1 n E 
mm E cour 


INSPECTION 
VISUAL PERFORMANCE PROFILE 


LABORER 
VISUAL PERFORMANCE PROFILE 


ТЕЛ 
эн 


эи 


n 
1s 
15 


mm 
E монт 
бит 


10 11 


DEPTH 


mm 


COLOR 


VEHICLE OPERATOR 


VISUAL PERFORMANCE PROFILE 


MECHANIC 
VISUAL PERFORMANCE PROFILE 


— 


m 


E mont 


San 


m 
= mony 
бат 


FIG. 5.19. Visual skill test requirements for the most common job groups. An employee 
“passes” the visual requirements if all of his Ortho-Rater scores fall in unshaded areas. 


f one or more scores fall in a shaded area. 
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A random sample of 13 individual job studies was selected. Each unit 
of this sample represented a group ol data involving visual test scores 
and m 


asures ol job success. From the job-description materials sup- 
igned to one of the six visual 


plied by the companies, the jobs were its 
job families. The workers were then divided into those whose visual 
skills were adequate for the job and those whose visual skills were 
not adequate lor the job, using the visual skills profile appropriate 
for this job family. For each of these visual groups the percentage 
of workers who were in the high-criterion group on the basis of job 
success was computed. ‘Thus each unit in this sample represented an 
individual study ol the relationship between vision and job success 
in an individual job situation in a specific plant. 

Table 5.3 presents the results ol these studies grouped by visual 
job families. This table shows the number of jobs classified into each 
of the six job families, the number of employees in each of these 
groups, and the per cent of “high-criterion” employees in each group 
is adequate for their jobs and the cor- 


among those whose vision 
responding per cent of “high-criterion” employees among those 
Whose vision is inadequate for their jobs. 

The obvious conclusion from the results shown in Table 5.3 is 
that there is consistently a higher per cent of high-criterion employees 
among those whose vision is adequate for their jobs than among 


those whose vision is lacking in this respect. It should be kept in mind 


that satisfactory vision for one visual job family does not at all 


Buarantee adequate vision for another type of job. 


TABLE 5.3 


Relationship between Visual Skill Profiles and Success on Industrial Jobs in Each of 


Six Visual Job Families 


lona No. of Employees Per cent of “high-criterion™ employees 
Visual No. of in Job on the jobs among those who have: 
Job Family Jobs Family Group Adequate Vision Inadequate Vision 

CNET 8 170 71% 3706 

n 9 783 6206 509 

111 5 391 59% 4566 

Iv 10 497 63% na 

V 5 234 67% 310% 

VI 9 345 69% 57% 

AMI Job 


16% 


nilies 43 2.420 
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It should be emphasized again that the 43 jobs included in this 
study had not been used in any way in establishing the visual job 
family profiles. The profiles used (shown in Fig. 5.19) had already 
been established before the data on the 43 jobs were obtained. These 
jobs therefore represent strictly "hold-out" groups and the present 
investigation was a cross-validation of the previously established job 
family visual skill profiles. 

The degree of discrimination among the 43 jobs varied a great 
deal, as would be expected, such variations being in part due to the 
relative importance of visual skills for the jobs in question. In general, 
however, the findings present very persuasive evidence that there is a 
definite relationship between vision test scores and success on many 
industrial jobs. 


TESTS OF SPECIAL APTITUDES 


Aside from the types of aptitude tests described above, there are 

many others that deal with other special aptitudes. We shall briefly 
mention a few of these. 
Clerical Aptitude Tests. Several tests of clerical aptitudes have been 
developed. Although such tests usually measure certain aspects of 
mental abilities, they typically measure performance on certain speci- 
fic tasks commonly performed in office work, which makes them 
especially useful in the selection of clerical workers. 

One such test is the Minnesota Clerical Test, be which is a test of 
speed and accuracy in checking pairs of names and numbers. Another 
one is the Purdue Clerical Adaptability Test. This test has several 
subtests as follows: 


- Spelling. 
Computation. 
Checking. 
Word meaning. 


> > oo № 


Copying. 
6. Arithmetical reasoning. 
Perception Tests. In a psychological sense, perception refers to the 


ability to identily, recognize, discriminate, or otherwise attach mean- 


Distributed by the Psychological Corporation, 


98 Distributed by the University Book Store, West Lafayette, Indiana. 
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ing to various stimuli, such as things we see or sounds we hear. Per- 
ception, then, involves not only the sensory skill (such as vision or 
hearing), but also the mental recognition or discrimination ol that 
which is seen or heard. Visual perception is especially important in 
some kinds of industrial jobs, such as in inspection operations. Al- 
though visual perception was identified by Thurstone™ as a primary 
"mental" ability, we think it more appropriate to consider it in our 
present context of special aptitudes. 

A test ol such ability is the Inspection test (test No. 1) of the FACT 
series," previously mentioned. This test is intended to measure the 


ability to spot flaws or imperfections in objects. 


VALIDITY OF APTITUDE TESTS FOR VARIOUS OCCUPATIONS 
In the preceding sections of this chapter various studies have been 
mentioned that deal with the validity of aptitude tests for specific 
jobs. It may now be in order to present an over-view ol the validity of 
different kinds of aptitude tests for the selection of people for various 
occupational groups. Two studies by Ghiselli and Brown? summarize 
the results of many published 
ovides us with such an over-view. The first sum- 


and unpublished test-validation studies 


in a manner that pr 
mary deals with studies relating to the prediction of performance in 
Occupational training courses and of apprentices in training. The 
ils with studies relating to the prediction of job 


second summary dez 
is particularly pertinent; it will 


proficiency. The second summary 
be described briefly. 

For each test-validatior 
available on (1) the job, ( 
and (i) the correlation betweer 
(test validity). All of the specific tes 
into 16 dillerent categories. Subsequently, { 
of the relationships among the tests, the tests were grouped into the 


ı study that was included, information was 
2) the test or tests used, (3) the criterion, 
\ test scores and criterion measures 
ts used were originally classified 
on the basis of an analysis 


following three "clusters": 


9 3L, L. Thurstone. 
95 Distributed by Science Res 


96 E. E. Ghiselli and C. W. Brown, E Nd 
‘Trainability of Workers," Personnel Psychology. 1951, 4, 243-260; C. W. Brown 


and E Ghiselli, “Some Generalizations Concerning the Vaiidity of Aptitude 


Tests,” Personnel Psychology, 1953, 6, 139-150. 


Primary Mental Abilities, op. cit. 
arch Associates. И | 
“Validity of Aptitude Tests for Predicting 


158 APTITUDE TESTS 


A. Intellectual ability (including tests of intelligence, memor 
substitution, arithmetic, number comparison, name compari- 
son, and cancellation). 
B. Spatial ability (including tests of tracing, location, pursuit, and 
spatial relations). 
С. Motor ability (including tests of tapping, dotting, and finger, 
hand, and arm dexterity). 
The specific jobs were then classified into 2] job groups, as shown 
in Fig. 5.20. 

Then, by a method of analysis that need not be described here, 
the "relative validity" of cach of the three types of tests was deter- 
mined for each of 21 job categories. These 


are expressed in terms ol 
an arbitrary s 


ale," which cannot be interpreted as a correlation. In 
other words, this figure simply shows an estimate of 
validities of three types of tests for the various job clas: 

It will be seen that intellectual 


the relative 


ability had the highest relative 
validity for general supervisors, foremen, the clerical groups, sales- 
men, protective-service workers, and complex-machine 


operators. 
This ability has little relationship to succ 


ss on such jobs as sales- 
clerks, service workers, and vehicle operators. 

The spatial ability tests showed the highest relative validity indexes 
lor structural workers (which would be expected) Ў 
Гог which such indexes would not be expected 
and sales clerks, service workers, and gross 
validity indexes of spatial ability were 


‚ and for some jobs 
namely computing 
manual workers. The 
lowest [or gene 
salesmen, protective workers, and general 


| supervisors, 
and recording clerks, Most 
of the mechanical jobs have intermediate validity. 

The motor ability tests also revealed some unexpected results. The 
high values are logical for such job groups as vehicle operators, 
processing workers, and possibly gross manual workers, but are not 
as easily explained for protective workers and salesclerks. For most 
of the industrial jobs, the validity indexes were of intermediate values. 

Some of the unexpectedly low validity indexes (such as for the 
spatial ability test cluster for mechanical jobs) m: 


be explained in 
part by "negative sclection" within the Broups covered by the study. 
The voluntary or involuntary elimination of some workers on 
(particularly the poorer workers) frequently 


a job 
tends to reduce the 


The scale is a standard score scale with a mean of 50 and a standard deviation 
of 20. 
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range of test scores, and also to reduce, spuriously, the correlation 
of the test with the criterion. This effect, in turn, may have caused 
the relative validities for other job groups to be somewhat higher 
than they really should be. 


Although the results summarized need to be reviewed with certain 
reservations (such as the one mentioned above), it nonetheless helps 
to summarize a great deal of the work that has been carried out in 
validating aptitude tests. In particular, it can give cues regarding the 
relative importance of various tvpes of aptitude tests for the selection 
of people for each of several job groups. 


TESTS OF 
PERSONALITY AND INTEREST 


Employment managers universally recognize the importance of 
personality traits in employees whom they hire. Indeed, one of 
their reasons for sometimes being hesitant in adopting psychological 
tests is that they often think of tests only in terms of intelligence or 
dexterity, and these tests do not, of course, take into account the 
1 rsonality traits ol the applicant. An applicant might 


more general pe 
in manipulative dexterity and vet 


be very high in mental ability or 
t would not only unfit him for the job for 


have a personality tha 
uld also make him a definitely undesir- 


which he is applying but wo 
able individual to employ in any capacity. 
which have dealt with aptitude and 


The foregoing sections, 
to the applicant's general per- 


achievement tests without regard 
sonality, do not imply that the more general personality traits are 
Psychologists are the first to recognize the importance 


unimportant. 
ng an employee adapt himself to any 


of personality traits in helpi 
job or to any organization. 
Specific aptitudes because psyc 
of job aptitude, as such, aside 


Psychological tests have emphasized 
hologists recognize the importance 
from personality characteristics, and 
because, up to the present time, it has proved possible to develop 
adequate test of such aptitudes as finger dexterity or intelligence 
to a greater extent than it has been possible to develop adequate tests 
in the complicated field ol personality. 

Within recent years, however, both employment managers and 
consulting psychologists have increasingly demanded. some reason- 


ably satisfactory and accurate method of determining certain 
y satisfactory 8 
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personality traits of an applicant at the time he applies for 
employment. It is now recognized not only that an applicant who 
does not have the aptitude to learn the job will fail, no matter how 
desirable his personality traits may be, but also that if he does 
have the aptitude for the job he will probably still fail if his 
personality characteristics make it difficult for him to fit into the 
organization and to work cooperatively with other persons. Although 
this conclusion is sound common sense, we do not need to rely 
entirely upon subjective judgment to reach it. Such investigations 
as those of Hunt! and Brewer,? which have 
thousands of employees in a variety of industries, show that 
personality factors, rather than lack of ability оп the job. are 
responsible for a large number of layolls and I 
‘These studies deal with layoffs due to Т 


been carried on with 


ailures to be promoted. 
actors other than failure to 
produce. The rising voice of labor in determining 
particularly with respect to hiring and 
importance of seniority as a determining 
it increasingly important to determine 
an applicant has any incipient personality maladjustments that 
might prevent him from fitting properly into the organization. 
There is also general recognition among 
of the importance of the interests ol 
Comparing persons on similar jobs 
those who do not like their jobs 


managerial policies. 

firing, and the growing 
factor in layoff, have made 
at the time of hiring, whether 


employment managers 
employees in their work. 
‚ there is reason to believe that 
are not as good in job performance, 
and do not stay as long, as those who do like their 


jobs. Moreover, 
the individuals who are 


doing work in which they have little or no 
interest do not have the opportunity 
satisfaction that is expe 
like to do. 


to achieve the level of job 
rienced by persons who are doing what they 


It has been with the hope of measuring personality traits and 


interests that psychologists have developed various personality and 
d use of such tests, however, difi- 
ncountered which presently pl 


interest tests. In the development an 
culties have been e ace serious limita- 


tions on their In particular, these 


use for employment purposes. 


1H. C. Hunt, "Why People Lose Their Jobs or Aren't Promoted," Personnel 
Journal, 1935, 14, 


2J. M. Brewer, "Religion and Vocational Success," Religious Education, 1930, 
25, 29-41. 
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limitations stem from the possibility of “faking” on the test, that is, 
the possibility of an applicant giving responses to test items that are 
not descriptive of himself. More will be said about this later, but 
first it would be desirable to describe briefly some of the personality 
and interest tests that are available. 


TESTS OF PERSONALITY 


Most of the personality tests being used in industry are paper-and- 
pencil tests, with multiple-choice items. The items typically consist 
of statements, or questions, relating to behavior, attitudes, or beliefs. 


А typical item is given below: 


l. I feel uncomfortable with other people. 
a) Yes 
b) Don't know 
с) No 
The responses typically are scored to give a score on each of several 
personality or temperament “traits,” such as "dominance," or 
"sociability." 
In a lew companies “projective” tests have been used. "These usually 
are individual (rather than group) tests. In a projective-type test the 
"such as ink blots 


subject is presented with each ol several "item: 
sees“ 


or pictures, and he is asked to tell what he * in the object in 
question. A trained test administrator evaluates his responses and 


makes an assessment of his personality. 


The Bernreuter Personality Inventory.“ This is one of the most widely 


used personality tests. It consists ol 1 
that indicate personality traits and char- 
scored with each of six dillerent scoring 


95 questions dealing with a 
wide variety of topics 
acteristics. The scale may be 
keys, each of which measures a different personality component. J he 
components measured, with the codes used in referring to them, are: 

BI-N, A measure of neurotic tendency. Persons scoring high 
on this scale tend to be emotionally unstable. 1 hose scoring above 
would probably benefit [rom psychiatric or medical 


the 98 percentile 
I] balanced emotionally. 


advice. Those scoring low tend to be very we 
B2-5. А measure of sell-sufliciency. Persons scoring high on this 


aR. G. Bernreuter, The Personality Inventory and. Manual. (Stanford, Calit., 


Stanford University Press. 1935). 
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scale prefer to be alone, rarely ask for sympathy or encouragement, 
and tend to ignore the advice of others. Those scoring low dislike 
solitude and often seek advice and encouragement. 

B3-l. A measure of introversion-extroversion. Persons scoring 
high on this scale tend to be introverted; that is, they are imaginative 
and tend to live within themselves. Scores above the 98 percentile 
bear the same significance as do similar scores on the B/-N scale. 
Those scoring low are extroverted; that is, they rarely worry, seldom 
suffer emotional upsets, and rarely substitute day-dreaming for 
action. 

BD. A measure of dominance-submission, Persons scoring high 
on this scale tend to dominate others in face-to-face situations. Those 
scoring low tend to be submissive. 

FI-C. А measure oi confidence in oneself. Persons scoring high 
on this scale tend to be hamperingly self-conscious and to have feel- 
ings of inferiority; those scoring above the 98 percentile would 
probably benefit from psychiatric or medical] advice. 


Those scoring 
low tend to be wholesomely self-confident 


and to be very well 
adjusted to their environment. 

F2-S. А measure of soc iability. Persons scoring high on this scale 
tend to be nonsocial, solitary, or independent. Those scoring low 
tend to be sociable and gregarious. 

Scoring keys for the first four of the components (indicated by 
code B) were developed by Bernreuter! in his original work with the 
scale. The last two (indicated by code F) were derived from 
analysis of the Bernreuter scale reported by Flanagan. 

Because of the long time required to score the Bernre 
with the original scoring keys, a simplified Scoring system has been 
developed and reported by McClelland." The simplified scoring 
System proposed gives scores that, for components BN, B4-D, F1-C, 
and F2-S, correlate above .95 with scores obtained by the original 
scoring method. For component B2-S the correlation is .84. A 

R. G. Bernreuter, “The T heory and Construction of the Pi 
Journal of Social Psychology, | ‚ 4, 387-405. 

J. €. Flanagan, Factor Analysis in the Study of Personality (Stanford, Calif.. 
Stanford University Press, 1 ). 

ED C. McClelland, "Simplified Scoring of the Bernreuter Personality 
Inventory," Journal of Applied Psychology, 1944, 28, 414-419. 


a factor 


uter test 


ersonality Inventory," 
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simplified scoring lor component B3-/ was not developed because the 
latter correlates so highly with B/-N.* 

Several investigations conducted in business and industrial 
situations have been reported that show the ellectiveness of the 
Bernreuter Personality Inventory. Richardson and Hanawalt® found 
that the Bernreuter scales differentiate between “office holders” (men 
who have had at least two presidencies or important chairmanships 
since the age of twenty-one in business, professional, civic, religious, 
fraternal, or social organizations) and men who have not held such 
offices. 

The "office holders" made scores that showed them to be sig- 
nificantly more dominant, more self-confident, less neurotic, and 
less introverted than those who had held no office. In this same study, 
Richardson and Hanawalt reported significant dillerences between 
the Bernreuter scores of supervisors (men who had fifteen or more 
persons under their direction or supervision) and those of a 
contrasting nonsupervisory group. The supervisors made scores 
showing them to be less neurotic, less introverted, more dominant, 
and more self-confident than the non-supervisory group. 


The Humm-Wadsworth Temperament Scale." This scale has been 
developed by two men whose work has been primarily in the field 
of industrial personnel. The scale consists of 318 questions, which 
the person taking the test answers by checking yes or no. From the 
answers to these questions it is possible, by differential scoring, to 
obtain separate scores for seven aspects of temperament. ‘These 


aspects are as follows: 


The Normal Component. This is primarily a control mechanism providing 
rational balance and temperamental equilibrium. It underlies the conserva- 
tism, toleration, and conformity to socially acceptable behavior observed 
in the well-adjusted person. 

The Hysteroid Component. 
oid component possesses a character c 


An individual with an excess of the hyster- 
lefect with ethically inferior motiva- 


the Personality Inventory (Stanford, Calif., 


TR. G. Bernreuter, Manual for 
Stanford University Press, 1935). 
А М. eden dui : G. Hanawalt, “Leadership Related to the 
Bernreuter Personality Measures: III. Leadership Among Adul Men in 
Vocational and Social Activities," Journal of Applied Psychology, ТОЗА, 28, 308-317. 
D, G. Humm and G. W. Wadsworth, The Humm- Wadsworth Temperament 
Scale, Test Booklet and Manual (2nd revs Doncaster G. Humm Personnel Service, 


Los Angeles, California, 1940). 
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tion manifested by stealing, lyi cheating, and similar antisocial behavior. 

The Manic Cycloid Component. This is characterized by emotionality, 
fluctuation in activities, and interferences with voluntary attention, some 
degree of elation, pressure of activity, and distractibility together with such 
manifestations of excitement as jests, pranks, enthusiasms, impatience, and 
so forth. 

The Depressive Cycloid Component. This is manifested by some degree of 
sadness, lessened activity, and associated characteristics such as worry, 
timidity, and fecling of malaise. 

The Autistic Schizoid Component. This is c 
imagination, leading to a tendency toward a daydr 
the subject is sensitive. 

The Paranoid Schizoid Component. This includes stubborn adherence 
to fixed ideas, suspicion, and contempt for the opinion of others, 
havior fitting these traits. 

The Epileptoid Component. This is characterized by inspirations t 
achievement that are meticulously developed and pushed throug 
pletion. 


racterized by heightened 
am life concerning which 


with be- 


о 
h to com- 


Everyone who studies the above list of components with their 
brief descriptions will recognize certain persons of his acquaintance 
who, from long observation, are clearly known to possess an 
excessive amount of one or another or of some combination of these 
characteristics. One does not need the Humm-Wadsworth Scale, 
or perhaps even training in psychology, to identify the Hysteroid or 
the Cycloid if he is constantly thrown into contact with an individual 
of this type. Indeed, one thrown into contact with such a person 
is more likely to recognize that something is wrong than is the 
afflicted individual himself. The mentally ill or “near ill" often feel 
that they are quite normal but that everybody else is wrong. It is, 
however, one thing to recognize the presence of such personality 
characteristics in a person with whom one is thrown into constant 
contact, and it is quite another thing to recognize them in an 
applicant whom one is interviewing for the first time. It is claimed 
that the Humm-Wadsworth ‘Temperament Scale will accomplish 
this result. 


The Guilford Series of Personality Tests. Guillord and his collabo- 


rators! have conducted an extensive series of statistical investigations 


10 J. P. and R. B. Guilford, “Personality Factors S, and М. апа their 
Measurement,” Journal of Psychology. 1936, 2, 107-197; “Personality Factors 
D, R, T, and A.” Journal of Abnormal and Social Psychology, 1939, 34, 91-36: 
and "Personality Factors N and GD." Journal of Abnormal and Social Psychology. 
1939, 34, 239-248. 
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that have identified a number of personality factors. These 
investigators have also devised scales to measure several of these 
factors identified. The Guilford series of three personality scales 
follow 


An Inventory of Factors STD CR" 
This scale measures the factor: 
S—Social introversion-extroversion. Shyness. seclusivene 

withdraw from social contacts, versus sociability, tendency to seek social 


tendency to 


contacts, and to enjoy the company of others. 

T—Thinking introversion-extroversion. An inclination to meditative or 
reflective thinking. philosophizing. anal sis of one’s self and others, versus 
an extrovertive orientation of thinking. 

D—Depression. Habitually gloomy, pessimistic mood, with feelings of 
guilt and unworthiness, versus cheerfulness and optimism. 

C—Cycloid disposition. Strong emotional fluctuations, tendencies toward 
flightiness and emotional instability, versus uniformity and stability of 


moods, evenness of disposition. 

R—RKhathymia. A happy-go-lucky. carefree disposition, liveliness, im- 
pulsiveness, versus an inhibited, over-controlled, conscientious, serious: 
minded disposition, 


Guilford-Martin Inventory of Factors G AMIN" 
This scale measures the factor 


ure for overt activity. 
opposed to submissiveness; leader- 


G—General pr 

el—Ascendancy in social situations as 
ship qualities. i 

M—Masculinity of attitudes and interests as Oppose: 

I— Lack of inferiority feelings: self-confidence. 

N—Lack of nervous tenseness and irritability. 


d to femininity. 


The Guilford-Martin Personnel Inventor 
This scale measures the factors: 
O—Objectivity (as opposed to persona 

things personally). 

Agrecableness (as opposed. to bell 


tion and an overreadiness to fight over trilles). 
to faultfinding or overcriticalness of 


1 reference or a tendency to take 


тепсе or a dominating disposi- 


Co—Cooperativeness (as opposed 
people and. things). 

The three components of this inventory all measure certain 
aspects of the paranoid trait of temperament. Since an excessive 


11 Distributed by Sheridan Supply Co.. Beverly Hills, California. 
12 Ibid, 
13 Ibid. 
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amount of this trait has long been considered to underlie many of 
the difficulties encountered by some people in situations requiring 
contact with others, this scale would seem to have ideal possibilities 
for use in industrial situations. An indication of its validity in an 
industrial situation is given by the results obtained in a Southern 
California company.’ The test was given to 51 employees, among 
whom were 22 who were regarded by management as trouble-makers 
or malcontents. The scores for traits O, Ag, and Co yielded very 
flat distributions for the 51 cases. Having no knowledge of the 
proportion of satisfactory and unsatisfactory workers in the group, 
and having no knowledge of which individuals belonged in each 
category, it was decided, in view of the form of the test score 
distributions, to accept the medians as the critical scor 


Any 
individual who was below the median on two or more traits was 
predicted to be in the unsatisfactory group. Of the 22 workers who 
had been judged unsatisfactory by management, 73 per cent were 
detected as unsatisfactory in terms of the critical scores used. ОГ 
the 29 who had been judged satisfactory by management, only 34 
per cent wcre mistakenly placed in the unsatisfactory category. 
Guilford suggests that a test that makes more than twice as many 
correct predictions as errors can be said to offer definite usefulness. 
The Minnesota Multiphasic Personality Inventory.“ This inventory 
consists of 550 statements that the person being tested sorts into 
three piles—those he regards as true, those he regards as false, and 
those on which he cannot make a true or false judgment. After the 
cards have been sorted, the scoring procedure yields eight different 
personality component scores, viz: 


13 The Guilford-Martin Personnel Inventory, Manual of Directions and Norms 
(Sheridan Supply Co.. Beverly Hills, Californ ). 

15 Distributed by the Psychological Corporation. The research on which the 
seales are based is reported in the following articles: 

S. R. Hathaway and J. C. McKinley, “A Multiphasic Personality Schedule 
(Minnesota): I. Construction of the Schedule," Journal of Psychology, 1940, 10, 
24€ II 


: A Differential Study of Hypochondriasis," Journal of Psychology. 
1940, 10, : 268; "HIE. Ihe Measurement of mptomatic Depression," Journal 
of Psychology, 1942, 14, 73-84; "IV. Psychasthenia,” Journal of Applied Psychology, 
1942, 26, 614—624. 

J. €. McKinley and S. R. Hatha 
Inventory: V. Hysteria, Hypoma 
Applied Psychology, 1944, 28, 153-174. 


"The Minnesota Multiphasic Personality 
and Psychopathic Deviate,” Journal of 
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Hy pochondriasis Scale. Measures undue worry about one’s health. 

Depression Scale. Measures feeling of unworthiness, usclessness, and un- 
due worr 

Hysteria Scale. Measures the degree to which subject is like patients who 
ints and/or specific complaints such as paraly- 


have general systemic comp. 
ses, contractures, and gastric, intestinal, and/or cardiac symptoms. 

Psychopathic Deviate Scale. Measures similarity of subject to patients 
whose main difficulty lies in their absence of deep emotional response, 
inability to profit from experience, and disregard of social mores. 

Interest Scale. Measures tendency toward masculinity or femininity of 
one's interest pattern. 

Paranoia Scale. Measures stubborn adherence to fixed ideas, suspicion, 
and contempt for the opinion of others. 

Psychasthenia Scale. Measures similarity of the subject to psychiatric 
patients who are troubled with phobias (unr sonable fears) or compul- 
sions. 

Schizophrenia Scale. Measures similarity of subject to psychiatric patients 
who are characterized by bizarre and unusual thoughts and behavior. 


In addition to the eight personality components measured, the 
Minnesota Multiphasic Personality Inventory also provides for 
certain checks on the accuracy and honesty of the subject's 
responses. A further expansion of the scoring possibilities of the 
scale has been developed by Drake!® in the form of a key to obtain 
scores on social introversion-extroversion. Simplified scoring of the 
scale for group administration, to be used when electric, punched- 
card tabulating equipment is available, has been described by 
Burton and Bright.!* 

An indication of the 
from the work of Schmidt, who reports that the Inventory 
“distinguished 
soldiers and those diagnosed 


validity of the Minnesota Inventory comes 


much statistical significance between normal 
as constitutional psychopaths: mild or 


severe neurosis; and. psychosis.” 
The Thurstone Temperament Schedule.!* This schedule is specifically 
Я г, Drake, “A Social I. E. Scale for the Minnesota Personality Inventory,” 
Journal of Applied Psycholo, 
17 А. Burton and C. J. Bright, "Mi 
for Group Administr 
18 H. O. 
Inventor 
L, L. Thurstone, Thurstone 
Research Associates, 1951). 


on," Journal of Consulting P 


Psychology, 1946, 10, 99-103 
chmidt, “Test Profiles as а Diagnostic Aid: ‘The Minnesota Multipha 


ie у 45, 29, 115-131. 
nal of Applied Psycholog 1945, 29, 
Dons S Temperament Schedule (Chicago, Science 
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designed to survey those relatively stable personality traits important 
for success and satisfaction in different types of work. Seven different 
traits are covered, namely: active, vigorous, impulsive, dominant, 
stable, sociable, and reflective. 


Gordon Personal Profile and Personal Inventory. These two rela- 
tively new tests have what are called “forced-choice” items. Each 
item includes four statements, such as the following: 


Prefers to get up early in the morning. 
Doesn't care for popular music. 

Has an excellent command of English. 
Obtains a poorly balanced diet. 


The person taking the test is asked to indicate which of these 
statements is most like himself, and which is least like himself. The 
forced-choice technique will be discussed more in detail in Chapter 
8. It might be said here, however, that the four statements in each 
group have been subjected to previous analyses, and have been 
formed into these groups on the basis of those analyses. In general, 
they have been so selected that it is difficult for the person being 
tested to figure out what would be the "best" answer to give in case 
he wants to "fake" the test. Thus, tests built in this manner are 
considered to be less susceptible to the possibility of [aking. 

The tests are scored on various scales, as indicated below: 


Gordon Personal Profile Gordon Personal Inventory 
A — Ascendancy C — Cautiousness 
R — Responsibility O - Original Thinking 
E — Emotional Stability P — Personal Relations 
= Sociability V — Vigor 
T —'Total Score T — Total Score 


The Rorschach Projective Test. There have been several attempts, 
either unsuccessful or incomplete, to use the Rorschach projective 
test in the selection of industrial personnel. The Rorschach is a 
projective test—one in which the person tested "projects" his own 
interpretation into certain standardized stimulus situations that 
presented to him. The stimuli in the case of the Rorsch 


are 
ach test are 


20 Distributed by the World Book Co., Yonkers-on-Hudson, New York, 
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standardized ink blots. Kurtz?! reports ап attempt to validate this 
test in the selection of life insurance sales managers. The responses 
of successful and unsuccessful groups of managers were item- 
analyzed to derive a special scoring key to differentiate between the 
two groups. The key thus derived correctly classified 79 of the 80 
individuals comprising the two original groups. The necessity of 
on other groups, which were 


cross-validating a key of this sor 
hot used in establishing the key, was shown by the fact that when 
the key was tried with different groups, it did not differentiate better 
than could be accounted for by chance. A similar study of the 
Rorschach by Cox?" gave results on original groups that suggest the 
usefulness of this test for the selection of salesclerks. The necessary 
step of cross-validation on new criterion groups, however, was not 
reported in this 


study. 


INTEREST TESTS 


Interest tests typically require the persons being tested to indicate 
the strength of his interests in such things as various jobs, hobbies, 
recreation, or leisure-time activities. This is sometimes done by 
presenting groups of, say, three activities, and by asking the indi- 
vidual which he likes most, and which he likes least. In other cases, 
he simply indicates, for each statement, the extent to which he likes 
ог dislikes the activity in question. 


Strong Vocational Interest Blank.*! This test has been developed 
primarily for use in vocational guidance counseling. It determines 
Whether the subjects pattern of interests agrees with the interest 


pattern of men in each of a large number of professions and occupa- 


tions. Other things being equal, a persor 
appy and successful if his basic 


1 choosing a profession or 


Occupation is more likely to be h 
interests are similar to the interests of men actually in this particular 
field 


21 K. K. Kurtz, “A Rese 
ab. 
Cureton, "Validity, Reliability, and Baloney,” Educational and 


Psychological Measurement, 1950. 10, 94-96. 
‘an the Rorschach Pick Sales Clerk 


arch ‘Vest of the Rorschach Test," Personnel Psychology, 


Personnel Psychology, 


“Vocational Interest Test,” Educational Record, 1927, 8, 
sychological Corporation. 


107 K. Strong, Jr. 
07-121. This test is distributed by the P 


172 PERSONALITY AND INTEREST TESTS 


Different forms of this test and different scoring keys are available, 
so that it may be used with men or women of student or adult age. 

The Strong Vocational Interest Blank measures as many patterns 
of interest as vocational patterns for which it is scored. This pro- 
cedure is advisable in vocational guidance work, and the test is 
admirably suited for that purpose. Recent work, however, has 
indicated that interests may be grouped into patterns, the number 
of which is considerably smaller than the possible number of 
vocations from which a choice must be made. Thurstone?5 reports 
a multiple factor study of vocational interests that. shows by an 
analysis of Strong-Blank results that interests may be basically 
divided into four general fields: science, 1 


anguage, people, and 
business. It would seem to be import 


ant for the personnel manager 
to consider these interests as well as abilities, 
case of college graduates or others who 
siderable development over a period of у 


particularly in the 
are expected to show con- 
ears. It is probably unwise 
to place in the scientific development department young college 
men whose basic interests are in people and business; and it would 
seem to be equally unwise to put into the sales department those 
whose basic interests are scientific. Fortunately, it is often possible 
to obtain a fairly accurate picture of an applicant's or employee's 
interests by means of an interview in which a number 


of questions 
are asked about such topics 


as present and past activities, hobbies, 
and how vacations are spent. 
Kuder Preference Record.?* 

There are four forms of the Kuder Preference Record, two of 
which will be described. Form С (Vocational) measures ten broad 
areas of interests, as follows: 

Outdoor 
Mechanical 
Computational 
Scientific 
Persuasive 


I. Thurstone, “A Multiple Factor Study of Vocational Interests,” Personnel 
Journal, 1931, 10, 198-205 


26 G. F. Kuder, “The Stability of P 
1939, 19, 47-50. “This test is distribu 
Ilinois. 


reference Items,” Journal of Social Psychology, 
ated by Science Research Associates, Chicago, 
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Artistic 
Literary 
Musical 
Social Service 
Clerical 


Separate scores are readily obtained for each of the listed interest 
groups. This type of scoring makes the test particularly easy to try 
out on a "test the test" basis (see pp. 81 fI.) because only the ten basic 
scores will be considered, and these yield an over-all pattern of 
interest, The manual with this test, however, provides interpretive 
data for evaluating various interests patterns in terms of their agree- 
ment with those of men in various occupations. 

Form D (Occupational) measures the individual's interest in 
certain specific occupations, rather than in broad vocational areas. 
This is a new form of the test, published in 1956. At present, 
separate answer keys аге available for scoring a person's interests in 


each of ten occupations, as follows: 


Electrical Engineer 
Farmer 

Forester 

Minister 

Newspaper Editor 
Physican 
Psychologist—Clinical 
Psychologist—Industrial 
School Superintendent 
YMCA Secretary 

tests of the type previously 


Just as in the case ol personality ; М 
as the Kuder Preference 


discussed, the scores on an interest test, such 


Record, may be distorted by an applicant or employee who attempts 
7 has described two methods of scoring 


to “fake” his answers. Kuder 
the Preference Record to differentiate 


sincerely and blanks answered with the Os 
found to identify faked vs. sincerely 


between blanks answered 
purpose of making a good 
Impression. These scores were 
answered blanks with [rom 87 to 94 per cent accuracy- 


iU dades "entity diesFaken " Posen! Pryeltolugs. 1050.:3, 148 167. 
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Cardall Primary Business Interests Test." This test is designed to 
measure an individual's preferences for the specific job activities 
that characterize beginning business jobs. These immediate and 
specific preferences point to the initial job. determine the individual's 
interest or boredom in his first activities, and often determine to a 
considerable extent his progress in his work. The five business fields 
in which this blank measures interest are: accounting, collecting 
and adjusting, sales office work, sales store work, and stenographer- 
filing. 

Several investigations have indicated that the interest question- 
naires, when used in this manner, are of value in industry. Shartle?? 
made a study of two groups of foremen 
successful supervisors and the other 


‚ one consisting of highly 
made up of foremen approxi- 
mately equal in job skill but less able than the first group in handling 
the personal aspects of their supervisory jobs. In Shartle's investiga- 
tion the Strong Vocational Interest Blank was given to all supervisors, 
and this was followed by a detailed clinical interview. The results 
showed that the less-successful foremen were characterized by morc 
interest in withdrawing from others, by more indifference to the 
actions of others, and by more antagonistic reactions toward others. 
The study suggests that interest in dealing with others is one of the 
prime requisites of the successful supervisor. 


LIMITATIONS OF PERSONALITY AND INTEREST TESTS 
As implied above, personality 


and interest tests have serious limi- 
tations for employment 


purposes, the most important one being the 
possibility of faking on the part of applicants. 

Faking of Personality and Interest Tests. If a person is taking a per- 
sonality or interest test for 


the purpose of receiving vocational guid- 
ance, he w 


ill usually be motivated to give relatively truthful answers 
to the test questions, since it is to his interest to find out all he can 
about himself in order to make a sound vocational choice. If he is 
applying fora job, however, his motivation to get the job may induce 


J. Cardall, “A Test for Primary Business Inter 
Occupational Classification,” Educational and Psychol 
2, 113-138. This test is distributed by Science 
Illinois. ; 


4 Ta Shart, "A Personnel Approach to Foremanship," Personnel Journal, 
1943, 13, 135-139. 


ests Based on a Functional 
gical Measurements, 1942. 
Research Associates, Chicago. 
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him to give responses that he thinks will make him out to be the kind 
of person the company is looking Гог. 

Evidence of the ability of people to fake such tests is available from 
various studies. One such study, for example, was carried out with 
the Humm-Wadsworth ‘Temperament Scale with 65 college stu- 


dents" Each student was given the scale twice: first, in a “clinical” 
s frank as possible, and second, 


situation, with instructions to be : 
Е ituation in which each student was to assume 


in an 


employment” s 
TABLE 6.1 
Obtained in a Clinical and an 


Mean Scores on Humm-Wadsworth Temperament Scale 
Employment Situation by 65 College Students* 


Clinical Employment Shift from Clinical 
Component Mean Mean to Employment 
Normal 981 1023 +49 
Hysteroid 1093 980 —63 
Mar 1035 937 —98 
Depressive 1061 913 18 
Autistic 1024 —86 
Paranoid wee 970 955 —15 
Epileptoid . 983 1002 +19 
with correction for no-count, as described 


An scores were computed by the log method, 
in the second 1940 revision of the manual of directions. 
after a job and had been asked 


procedure. Table 6.1 
ents obtained under 


that he was in an employment office 
to take the test as a part of the employment 
Shows the mean scores for the seven compon 


these two conditions. : | 

It is apparent from Table 6.1 that the employment situation, when 
Compared with the clinical, shows a higher average value for the 
r values for all except the epileptoid of 
other words, the students were able, 


' to change their test 


Normal component and lowe 
the remaining six components. It ls, tl 
‘applying for a job, 
nd less of the undesirable traits. 
statistical 


bw Aes m f x 
Y assuming an attitude of 


Profiles toward more of the normal a | 
Table 6.1 are significant from a 


re used in the computation that 
he clinical and employment 
nstructions states that the 


all differences shown in 
Viewpoint, and only those scores we 
feli within the no-count limits, for both t 
Situations, within which the manual of it 
*cale should be "acc epted as probably valid. j 
ift in means from one situa 


Even with the sh tion to the other, it 


study was conducted by W. J. Giese and F. C. Christy at Purdue 


University, 
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would still be possible to infer one’s score in one situation from a 
knowledge of his score in the other situation if scores in the two 


situations were highly correlated. The correlations were computed 


and are shown in Table 6.2. 
TABLE 6.2 


Correlations between Clinical and Employment Situations on the Humm-Wadsworth 
Temperament Scale for 65 College Students 

Component 

Normal 


Correlation 


08 
Hysteroid + . 42 
Manic + .09 
Depressive zT 
Autistic 2-1 
Paranoid 501 
Epileptoid 4.233 


The only correlation in Table 6.2 that is large 
icant is the one Гог the paranoid component. 


Without going into any details, it might be said that other some- 
what corr 


enough to be signil- 


sponding studies with other tests have given similar re- 
sults. For example, Longstall#! found that both the Strong Vocational 
Interest Blank and the Kuder Preference Record could be faked to 
a considerable degree, although some interest с 
fakable than others. In another study, Longst 
found that scores on the Jurgensen Classific 
changed significantly, depending on the n 
viduals at the time as 
taking the test. 


ategories were more 
all and Jurgensen? 
ation Inventory could be 
ental "set" of the indi- 
affected by the instructions given to the students 


The fact that people can fake personality and intere: 


st inventories 
implies serious limitations to the 


potential users of such tests for 
employment purposes. There is, however 
can be developed that are not as fakable 
The most promising development 
forced-choice tests. 


» the possibility that tests 
as some of the current tests. 
along these lines is the use ol 


Fakability of Forced-Choice Tests. The € 


ordon Personal Profile and 
the Gordon Personal Inventory, previously mentioned, are based on 


91H. P. Longstaff, "Fakability of the Strong Interest Blank and the Kuder 
Preference Record,” Journal of Applied Psychology, 1948, 32, 360-369, 
52 Н. P. Longstaff and C. E. Jurgensen "Fakability of the Jurgensen Classifi- 


cation Inventory,” Journal of Applied Psychology, 1953, 37, 86-99. 
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the so-called forced-choice technique. By this method, the “favorable” 
able, 


Items within a group have been determined to be equally favo 
and the “unfavorable” items within a group have been determined to 
be equally unfavorable. Because of this, a person cannot choose, as 
the statement most like him, the most favorable answer, because there 
will be two answers that appear to be equally favorable. Similarly, 
in selecting a statement that is /east like him, he has to choose from 
intended to 


two that seem to be equally unfavorable. This structure 
reduce the possibility of faking, and there is some evidence that it 
do Я 

This evidence comes from two studies with the Gordon Personal 
and the other by Gordon and Stapleton."# 


Profile, one by Rusmore’ 
In the first of these studies the 
took the test under a simulated “industrial” 
simulated "guidance" situation. In the second study 121 high school 
Students first took the test in connection with the regular guidance 


Program, and three months later took the test when actually applying 
nt. The results of these two studies are 


same group of 81 college students 
situation and under a 


lor outside summer employme 
summarized in Table 6.3. This shows the means of the scores on the 


Various test components for the two administrations Гог each group. 
In the case of the college students it can be seen that the simulated 
"industrial" situation resulted in a 
Responsibility and Total scores, although the 
about 9 and 8 per cent respectively. In the case of the high school 
Students significant differences occurred in these two scores as well 
as in the Emotional Stability scale. ‘The difference in the case of the 
Responsibility scale is rather substantial; the differences in the £mo- 
tional Stability and Total scores 
Statistically significant). These moder 
With the fact that the differences for t 


st that forced-choice 
ig than the more conventional 


significant dillerence on the 
se differences were only 


are more moderate (although 
ate differences, in combination 
he remaining two sc ales were 


ienifi srsonality tests may be 
not significant sugge personality tests may be 


somewhat more foolprool against Гаки 
personality tests. 

It must be recognized that the re: : і 
high school students cannot be generalized to industrial situations. It 


of the Gordon 


sults of these studies of college and 


Е" s di Personal Profile," Journal o 
J. I. Rusmore, "Fakability J f 


Applied Psychology, 1956. 40, 175-177. 
I. V, Gordon and E. S. Stapleton. 7 

LO Under Realistic High School Emp 
Yehology, 1956, 40, 258-262. 


Fakability of a Forced-Choice Personality 
Joyment Conditions," Journal of Applied 
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TABLE 6.3 


Mean Scores on the Gordon Personal Profile Taken Twice Under Specified Test Conditions 


GROUP AND CONDITION 


College Students (81) H. S. Students (121) 
TEST Simulated Simulated Р 

COMPONENT "Guidance" "Industrial" — Guidance Employment 
Ascendancy 1 32 
Responsibility 894 б 
Emotional Stability 8.0 6.8 + 
Sociability 48 4.5 
Total 26.1* 2I 


* Difference between the “С " 
significant at the 575 level of confidence. 
1 Difference between the two means significant at the 1% level of confidence. 
Source: Adapted from articles by Rusmore and by Gordon and St 


and "Industial" or “Employment” mean scores 


apleton, op. cit. 


remains to be determined whether forced-choice personality tests 
are less fakable in real industrial situation than are the more con- 
ventional tests. The results of these studies, however, s 
forced-choice personality and interest tests may offer 
tion to the present dilemma of personality 
ployment purpo: 


uggest that 
à partial solu- 
and interest tests for em- 


THE USE OF PERSONALITY AND INTEREST TESTS 

There is a great temptation on the part of 

personality and interest tests without taking 

their interpretation. The following type of ‘ 

fairly common mistake in adopting 
poses: 


Management to use 
necessary precautions in 
‘reasoning”’ represents a 
such tests for employment pur- 


l. One personality component measured by a given test is called neurotic 
tendency. This test must measure neurotic tendency because that title is 
used by the authors of the test. (The reader may substitute any presumably 
undesirable personality trait he wishes for the phrase neurotic tendency. 
The result of the “reasoning” will be the same.) 

2. We do not want in our plant people who have 
tendency. 


a high degree of neurotic 
3. Therefore we do not w 


ant in our plant 
certain point on this test. 


anyone who scores beyond a 


‘The same "reasoning" can be applied to 
trait or interest, or can be 


or interest. 


any other "undesirable" 
applied in reverse to any "desirable" trait 


Anyone familiar with the statistical procedures that should be 
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followed in developing and standardizing any test for use in а given 
situation will recognize a fallacy in every one of the three steps given 
above. First, a test does not necessarily measure a given trait merely 
because the name of that trait is used in the title or description of the 
test. Second, one cannot assume that persons with any given trait, as 
revealed by a score on a test, are by virtue of that fact alone necessarily 
undesirable employees. It follows that the third statement, based 
upon the accepted truth of the first and second, is hardly justified 
without more specific evidence on the applicability of the test to the 


situation in question. 


The Validation of Personality and Interest Tests. The validity of per- 
sonality and interest tests for employment purposes must be deter- 
mined by statistical analysis, in the same way as the validity of other 
tests must be determined. Because of the possible faking of such 
tests, however, one cannot really rely on their validity unless it has 
been determined by the follow-up method, and unless it has been 
double-checked by cross-validation on a second “hold-out” group. 
Since the responses of applicants to such tests may be different 
from what their responses would be if they were later being tested as 
“present employees,” it is important that such tests be validated with 
the kinds of responses that applicants typically give. It is possible 
that the validation of tests under such circumstances may result in 
little or no relationship with the criterion of job success. If this turns 
out to be the case, then it is better to face this reality than to use 
t is a useful device when it really is 


the test on the assumption that i 
not. But it is also possible that the responses given by applicants 
>, the test can be used 


may be related to the criterion. If this is the ca 


for prediction whether the responses are, or are not, in all respects 


truthful responses. 

A study by Tiffin and Phelan*® illustrates this approach. A metal- 
parts factory had been giving the Kuder Preference Record (Voca- 
tional Form C-H) to applicants for hourly-paid jobs for a period of 
14 months. The test results, however, had not been used in the em- 
and it was possible to conduct a follow-up study 


ployment process, 
ho had been employed during that 


covering nearly 1,800 men w 
The analysis was made against a criterion of job tenure of 


period. А 
1,109 of whom were still employed at 


the men who had been tested, 
P "Use of the Kuder Preference Record to Predict 
+ Personnel. Psychology. 1953. 6, 195-204. 


Tiffin and R. F. Phelan, 
Turnover in an Industrial Plant. 
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the time of the study. Of the remaining 681 who had left, 450 were 
"voluntary" quits. The tests of the 1,109 present employees and the 
ы - эз, 
150 voluntary quits were randomly assigned to two groups. Two- 
thirds were used to form a "primary" group for item and subscore 
analysis 


; the remaining one-third were set aside as a “hold-out" 


group for later cross-validation. From the primary group two 


treme" criterion groups were selected; 250 present employees with 
11-11 months’ tenure formed a "long-tenure" group, and 200 vol- 
untary quits, who had worked for three months or less, formed a 
"short-tenure" group. 

Two analyses were made for these two criterion groups. The first 
consisted of an item ani 


ysis; 76 items having a diflerence between 
the two groups of 10 per cent or more were retained to form a new 
scoring key. The second analysis was made on the basis of the cor- 
relations of scores on the several subtest components with the tenure 
criterion groups. Four of the scales gave evidence of a significant 
relationship with tenure. The "Outdoor" and "Mechanical" scales 
were positively correlated with tenure, while the "Persuasive" and 
"Clerical" scales were negatively correlated. These scales were incor- 
porated in a composite score formula with appropriate, statistically 
determined weights. 

Both the special scoring key and the composite scores ( 
subtests) were then tried out with the hold-out group to s 


extent they would diflerentiate that group on the 


based on 
ee to what 
basis of tenure. 
For this purpose that group was divided into a "long-tenure" 
(those who stayed more than three months) and a 


group (those who stayed three months or less) 
are shown in Fig. 6.1. 


group 
"short-tenure" 
Ihe relationships 
This shows, for the two methods ol scoring 
(special scoring key and composite scores) the re 
scores and tenure, specifically the 
for each test-score group. B 


lationship between 
per cent of short-tenure employees 
oth scoring systems were found to dis- 
criminate to an appreciable degree. However, the special scoring 
key differentiated better, but it was not possible in this study to 
determine whether the difference between the two methods was 
statistically significant, 


With this type of cross-validated evidence 
the test in question with consider 


be useful in sc reening 


‚а company could use 


able confidence that it would really 
out before employme 


А nt many persons who 
would most likely be short-tenure 


employees. 
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SCORES BASED ON SPECIAL SCORING KEY 


53 - 66 | 12.8% 

45 - 52 | | 13.6% 

зт-44 [fil | 19.0% 

о -36 | И ШШ 525% 


SCORES BASED ON COMPOSITE SCORE FORMULA 


97 - 109 ||! iil] 14.9% 
si-9e |! | 1.2% 
85 - 90 TRE 22.3% 
вє-в [| ШШ 28.0 % 
5 = 0 20 30 40 


PER CENT OF SHORT-TENURE EMPLOYEES 


FIG. 6.1. Per cent of short tenure employees by test-score 
categories based on special scoring key and on composite score 
formula as used with Kuder Preference Record. (Adapted from 


Tiffin and Phelan, op. cit.) 


Validity of Personality Tests for Employment. Belore ending the dis- 
cussion of personality tests, it would be desirable to indicate in some 
Way the extent to which they have been shown to have validity for 
A survey by Ghiselli апа Barthol?* brings 
flectively, a total of 113 studies deal- 
employment purposes. 
from unpublished 


employment purposes. 
together, and summarizes very € 
ing with the validity of personality tests for 
About 40 per cent of the material in the survey м: 
sources, The studies included in the survey were 
job proficiency, such 


restricted to those 


in which the criterion used was some index of 
as produc tion records or ratings by supervisors. An attempt was also 
made to include only those studies in whi 
; developed independently of the group for which 


d: no mention was made, however, 


ch the scoring key for the 


personality test wa 
the validity coefficient was reporte 


of the extent to which the cases actually were limited to this type. 


F. Ghiselli and R. P. Barthol, “Phe Validity of Personality Inventories in 
Selection of Employees.” Journal of Applied Psychology, 1953, 37, 18-20. 
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VALIDITY COEFFICIENT 
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FIG. 6.2. Distribution of validity coefficients of Personality inven- 


tories for various occupational groups. 


Decimals are omitted from 
coefficients (From Ghiselli and Barthol, 


op. cit.) 


The results are shown in two ways. Fig. 6.2 gives the distribution 
of validity coefficients of the tests lor various occupational groups, 
and Table 6.4 lists the weighted mean validity coefficients for the 
Oc cupational groups. On the basis ol these results, pe 
seem to be pote 


rsonality tests 
ntially more useful [or selection of cl 


erks, salesclerks, 
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salesmen, protective workers, and trades and crafts, than for the 
other occupational groups. It can be seen, however, that in some 
es, as with the protective 


groups the data are based on only a few cas 
workers and service workers. It can also be seen (from Fig. 6.2) that 
the results are much more consistent for some occupations than for 
others. For example, the results are more consistent for salesclerks, 
protective workers, and trades and crafts, than for salesmen and 


service workers. 

Some of these results look very encouraging, but a note of caution 
must be added. Although not so stated in the report, it is probable 
that many, if not most of the studies covered by the survey, were 
studies in which present employees had been tested rather than appli- 
cants. Because of the limitations mentioned before, it is very possible 
that the validities in some of these cases would be lowered if they were 
established on the basis of applicant groups. The results given in 


TABLE 6.4 


Weighted Mean Validity Coefficients of Personality Inventories for Various 
Occupational Groups 


Mean Total No. Total No. 

r of Cases of v 's Occupation Group 
BL 518 8 General Supervisors 
18 6.433 44 Foreman 
25 1,069 22 Clerks 
Š. 1.120 8 Salesc 
36 927 12 Salesmen 
24 5 Protective Workers 
A6 6 Service Workers 
.29 511 8 ‘Trades and Crafts 


Source: Ghisclli and Barthol, op. cit. 
Fig. 6.2 and Table 6.4 therefore probably should be considered as 


[ the validities that would actually occur in true- 


Over-estimzates o 
life employment situations. 

Other Uses of Personality and Interest T 
sonality and interest tests deals primarily with their use for employ- 
ment purposes. It should be kept in mind, however, that such tests 
have other uses as well. In fact, in many, if not most other situations 
they would be less likely to have ihe limitations that have been 


mentioned above. For example, in vocational guidance or clinical 
e most typically is genuinely interested in 


ests. This discussion of per- 


counseling the counsele 
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finding out something about himself, and usually he will be relatively 
honest in responding to the test items. Even in an industrial setting 
there may be circumstances where the individual being tested would 
be motivated to be as honest as possible in taking a personality or 
interest test. This might be the case, for example, with a person who 
has been hired, but has not been specifically placed on a particular 
job, or with a person who is being counseled by someone in the 
company about a personal problem or a job placement problem. In 
such situations personality and interest tests may be very useful 
devices. 

The point is reiterated here, however, that it is particularly im- 
portant that such tests be thoroughly validated if they are to bs üsed 
for employment purposes. 


ACHIEVEMENT TESTS 


Achievement tests, as we have noted, are used to measure the level of 
proficiency of individuals in some work activity or subject matter. 
In business and industry such tests are used primarily for the follow- 
ing purposes: (1) the employment of people for jobs for which ex- 
perienced workers are sought, (2) the transfer and/or promotion of 
present employees, and (3) in connection with training (as in identi- 
lying areas for which additional training is desirable and measuring 
the results of training that has been given). 

Job achievement tests may be of several forms, such 
sts with objective questions, or job samples. 
Some job achievement tests must be given individually; others may 
be readily administered to groups ol individuals. In. comparing 
as used for employment pur- 


as standardized 


oral questions, written te 


achievement tests with aptitude tests ( 
nerally measure. how much actual job 


poses), achievement tests ge 
to demonstrate at the time he seeks 


proficiency the applicant is able 
employment, whereas aptitude tests measure the latent capacity to 
develop proficiency. 

Validity of Achievement Tests. The 
usually established on the basis of conte 


appropriateness of the content is determined by ' 
alidity (in which the test is evaluated 


validity of achievement tests is 
nt validity (in which the 
'expert judgment"), 


or on the basis of concurrent v 
by showing how well the test sc 


some concurrent criterion). The va 
s by all odds the preferable method, when circumstances 


e. When this method is used, it is most typically the 
more job-groups as the criterion groups, such 


ores correspond with measures of 
lidation on the basis of concurrent 


validity i 
make it possibl 
practice to use two or 
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as a group of journeymen in a trade, and a separate group of appren- 
tices in the trade, for purposes of comparison. 


ORAL ACHIEVEMENT TESTS 


Oral achievement tests are used in some situations, usually in 
connection with various trades. When used for trades these tests are 
commonly called oral trade questions. Such questions are convenient 
to 0 and simple to interpret. The most extensive research 
with this type of test has been carried on by Stead, Shartle, and 
associates. The general procedure followed by this group has been 
described in detail in their book, Occupational Counseling Tech- 
niques.’ Since the many trade questions developed are in use by the 
various state employment offices, and since the publication of the 
actual questions used would cause them to lose much of their v 
Stead and Shartle publish only a few sample 


alue, 
questions to illustrate 
the method by which the validity of the questions has been deter- 
mined. This procedure is sufficiently important to the general sub- 
ject of test validation to warrant a somewhat detailed discussion. 


Validation of Oral Trade Questions. The general procedure used by 
the U.S. Employment Service in validating these questions consisted 
of finding for each trade a few questions, usually 15, each of which 
was answered correctly by a large percentage of successful journey- 
men in that trade, but was answered correctly by a definitely 
smaller percentage of apprentices in the trade, and by a still smaller 
percentage of employees in related occupations. When a set of ques- 
tions for a given trade has been obtained in this manner, it is a 
simple matter to determine whether an 
possess journeyman abilities for that trade 
these questions as well as known tr 
The differentiation obtained by such 
asbestos workers is shown in Fig. 
vary over a range of 7 to 15 correct 
of zero to 19; 


applicant who claims to 
actually is able to answer 
adesmen have answered them. 
a set of oral trade questions for 
7.1. The expert asbestos workers 
answers; apprentices and helpers, 
and related workers, of zero to 5:5 
who is able to answer 


‘hus, an applicant 
correctly only 6 or fewer of the 15 questions is 
very unlikely to be an expert asbestos worker, regardless of what he 
may say or feel about his own skill. Even if he 
correctly, he is probably not highly 
I Н. 
York, Am 


answers up to 12 items 
proficient in his trade, because 


Occupational Counseling Techniques (New 
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FORM I 


Expert Apprentices y 
Score Asbestos Workers and Helpers 15 Workers 
(50 Subjects) (25 Subjects) 5 Subjects) 


v 
8 
7 
6 
5 
[Л 
3 
2 
1 
0 


# Median Score 


FIG. 7.1. Distributions of scores for expert asbestos workers, 
helpers, and related workers on a 15-question oral trade test. 


apprentices and 


the majority of men known to be experts were able to answer 13 or 


more of the questions correctly. 

Factors Affecting the Validity of Trade Question 
ade questions will differentiate among appli- 
cants possessing different degrees of skill depends upon the very care- 
[ul selection of questions comprising the test. This selection can be 
niade only by starting with many more questions than will finally be 
retained and by eliminating every question that does not actually 
show a differentiation among the several groups tested. Likewise, if 
the test is to be used on a countrywide basis, the preliminary valida- 
tion work must be carried on in the several geographical areas where 
the test is later expected to function. 
roofer illustrates the necessity for considering geographical factors 


in the validation of the question. 


s. The success with 


which such a set of tr 


The following question fora 


Q. What type of asphalt is used on a flat roof? 


A. Flat (F) (low melt)? 


? Ibid., 38. 
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Experts west of the Mississippi River answered this question with 
unusual consistency, but there tended to be a reduction of consistent 
answers by experts when the validation took place eastward. There- 
fore this question could not be used in a test that was intended for 
countrywide use. In general, questions that could be answered simply, 
preferably by one or two words, were found to be better than those 
that called for more extensive answers. Often the best questions were 
those that could be correctly answered only by terms peculiar to the 
trade in question, even though such terms might not be found in a 
dictionary. 

Trade questions of this general type have been prepared for most 
of the standard trades and are in use in many state employment 
offices. 

Although most oral trade tests include questions to which short, 
concise answers are to be given, true-[alse questions can also be used. 
Examples of true-false questions covering the job of heater in a steel 
mill are given in Table 7.1. 


TABLE 7.1 


Trade Questions in True-False 
Form Covering the Job of Heater in a Steel Mill 
1. The furnace checke 


are always located directly below the car bottom. T F 
2. The gas flow and air flow must always come from opposite side of the 


furnace TT 
3. The only way to tell if the stock ga 

stock, 2 d 
4. The purpose of the stock gas TOF 

In lighting a cold furnace, tl 

PREG aiiai ва BARWON а а н a cae Do 


Industrial Uses of Oral Achievement Tests. Although oral achieve- 
ment tests apparently have not been adopted very widely by industry, 
this testing technique seems to offer considerable promise for meas- 
uring achievement. In addition to differentiating 


different job groups 
(such as journeymen and apprentices), such tests also can differ- 
entiate rather well different levels of 
indicated, for example, in a study 
of machinists in a shipyard. 
Ninety-eight machinists took a 


ability within a job. This was 
by McCormick and Winstanley* 


?l-item oral test that included 


3 E. J. McCormick and N. B. Winstanley, “A 


‘iftcen-Minute Oral Trade Test," 
Personnel, September 1950. 
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questions such as those shown in Table 7.2. The 21 items in this test 
had been identified from an original test of 95 items as being the ones 
that were most discriminative. The machinists were divided into 
three approximately equal groups (A, B, and C) on the basis of 


ratings by their supervisors on "overall" job performance. Fig. 7.2 


TABLE 7.2 


Types of Questions Included in Oral Trade Test for Shipyard Machinists 


1, Q. What material is used in the manufacture of lapping plate 
4. Cast iron. 
9. Q. How many turns of a handle are required to make a half turn of 
the most common index head? 
A. 20. 


3. Q. What is the meaning of the Brinnel test? 


A. A method of determining the hardness of metal. 
1. О. For what purpose would you use transfer calipers? 
A. Used to determine size of recesses and places where the legs of the 


calipers must be moved to get them out. 


Source: McCormick and Winsta y, op. cit. 


summarizes the results, by indicating the per cent in each criterion 
group (A, B, and C) whose scores were 13 and above; it shows that 
the test differentiates quite clearly among the three criterion groups. 
It was suggested that such a test might well be used for determining 
the need of individuals for training, for upgrading, for placement 
or transfer, for selection, for measuring level of ability, and for use in 
of promotions. 


handling grievances that deal with questions 


CRITERION GROUP 
T OVER-ALL PERFORMANCE) - 


A. “ABOVE AVERAGE ШЇЇ 
В. ДУЕВАбЕ li ШЇ [[ 46% 
C. BELOW AVERAGE ШЇ 0% 


Per cent of machinists їп each of three criterion groups scoring at or 


FIG. 7.2. 
test. (Adapted from McCormick and Win- 


cal score of 13 on oral trade 


above 


Stanley, op. cit.) 


190 ACHIEVEMENT TESTS 


JOB SAMPLE TESTS 


The job sample (also called job miniature or work sample) is an 
achievement test that consists of trying out the individual in a test 
situation that reproduces all, or an important sampling of, the 
actual operations that the job itself requires. Such a test usually 
utilizes equipment such as that used on the job. If the equipment 
actually used on the job is hazardous, simulated equipment is some- 
times constructed which eliminates the hazards of the usual machines. 
A scoring procedure is developed, and norms of experienced and in- 
experienced workers are usually obtained in the test situation as a 
basis of evaluating scores of persons taking the test, such as applicants. 


A Miniature Punch Press. Àn example of thi approach is the minia- 
ture punch press described by Tiffin and Greenly.* This test is used 
in the selection of punch press operators. The apparatus, which is 
illustrated in Fig. 7.3, is a replica in all essential features of a small 
industrial punch press. It differs from a real press in that the punch is 
located in a vertical bearing and is held down only by a spring. This 
feature prevents the punch itself from descending when an obstacle 
is encountered. When this occurs, the punch remains stationary 


while a mechanical counter records an error or mispunch. The test is 
administered by having an applicant put through the press 900 pre- 
punched pieces of galvanized sheet iron. The time required to feed 
these pieces is recorded by means of a stop watch. During the test 
period the mechanical counter records the number of errors or mis- 
punches. The test thus results in simultaneous time and error scores. 

The validity of this test has been studied by comparing the 
average performance of different groups of persons to whom the 
test had been given. The curves in Fig. 7.4 summarize the results 
obtained for three specific groups. These curves show the relation 
between mispunches or errors in punching 200 plates and the time 
in minutes required to punch the 200 plates. As might be expected, 
the errors decrease as the time increa 


s for all three groups of per- 
sons upon whom these results are based. It is interesting to note, 
however, that the curve for the students and the one for the insula- 
tion stripping machine operators are almost identical mathematically 
and simply represent different segments of the same curve. This 


4 J. Tiffin and R. J. Greenly, “Experiments in the Operation of a Punch Press,” 
Journal of Applied Psychology, 1939, 23, 450—460. 
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FIG. 7.3. Applicant being given the Miniature Punch Press Test. 


suggests that the students, though punching much more rapidly and 
hence making many more errors, are not significantly different from 
the insulation stripping machine operators in genuine ability. The 
employees in this latter group, though offering no experience in the 
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operation of a punch press, were industrial employees and, as such, 
were more accustomed to the need for careful, slow operation of 
any machine. The curve for the industrial punch press operators, 
however, is markedly different from that of either the students or 
the insulation stripping machine operators. For any given speed of 
operation the punch press operators were more accurate than either 
of the other groups, and for any given level ol accuracy, punch press 
operators were more rapid. 


EU BEES 


С erras 


© 


INSULATION STRIPPING] 
MACHINE OPERATORS 


=I 


PUNGH PRESS 
OPERATORS 


a 


MISPUNCHES IN PUNCHING 
200 PLATES 


3 4 5 6 7 8 9 10 
MINUTES TO PUNCH 200 PLATES 
FIG. 7.4. Relation between speed and accuracy 


for three groups of subjects in operating a small 
punch press. 


From a knowledge of the speed 


and accuracy of a given applicant 
and a comparison of this informat 


ion with the data graphed in Fig. 
7.4, it is possible to determine the status ol the applicant in com- 
parison with the corresponding test performance ol persons who 
are known to be experts on this job. 

The method illustrated by the mini 
utilized in selecting employees for 


ature punch press has been 
numerous other jobs. For ex- 
ample, in hiring persons for such jobs as packaging, inspecting, and 
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cer 
the personnel manager to obtain a sample of the quality and speed of 


in types of machine operation, it is often extremely helpful for 


work that the applicant is able to perform. 

A Performance Test for Fork-Lift Operators. An example of a very 
diflerent type of job sample test is one that has been developed by 
the Philadelphia Quartermaster Depot for [ork-lift operators. A 
fork-lift truck is used for moving materials in a warehouse or around 
an industrial plant. The test consists of driving a loaded fork-lift 
truck around a standard driving course as shown in Fig. 7.5. The 


FIG. 7.5. Standard driving course diagram for performance test 
for fork-lift operator. (Test prepared by U.S. War Dept., Office Quarter- 
master General, Philadelphia Quartermaster Depot, Testing Station. 


“walls” and the obstacles are constructed from pallets 32 by 40 inches, 
painted yellow to contrast with the floor, Without going into detail, 
it should be pointed out that the equipment used and instructions 
should be standardized. The person giving the test has a check sheet 
on which he records his observations. This check list includes a list- 
ing of 42 poor operating techniques such as “Did mor starr in low 
gear,” “Started jerkily,” “Scraped side walls of pires, “Lowered load 
too quickly,” and “Number of pallets displaced. Scoring is based on 
the number of errors made, as recorded on the check list. 

Although it might appear that many jobs would not lend them- 
selves to job sample tests, itcan 
E Ris gat йаз prepared by the U. S. War Departments Office Quartermaster 
General, Philadelphia Quartermaster Depot, Testing Section. 


be seen from an example such as this 
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that the use of imagination and inventiveness can result in the de- 
velopment of tests that can be objectively scored for a wide variety ol 
jobs. 

The Job Sample in Clerical Work. Another area in which the job 
sample method of testing has resulted in very satisfac tory results is 
the selection of employees for stenographic, clerical, and secretarial 
positions. One of the most widely used tests of this type is the series 
known as the Blackstone Stenographic Proficienc y Tests." This series 
includes a stenography test and a typewriting test. The stenography 
test is made up of seven parts, namcly, knowledge of English gram- 
mar (which includes punctuation, capitalization, and spelling): 
syllabification; office practice; alphabetizing; abbreviations; knowl- 
edge of business organization; and ability to take dictation and short- 
hand and to make the correct trai 


ription. Separate norms are 
available for each of these seven parts so that in hiring an applicant 
for a given job it is possible to match the test results with a job 
analysis of the work to be performed. The second part of the Black- 
stone series consists of a typewriting test. This part requires the 
applicant to copy a standard page ol typewritten material. The re- 
sult may be scored separately for speed and accuracy and the norms 
available permit a rapid determination of the exact level of pro- 
ficiency possessed by an applicant. 

The Purdue Clerical Adaptability Test? has been discussed in 
Chapter 5 in connection with aptitude tests. In many cit 


umstances, 
however, certain parts of this test can be used effectively as achieve- 
ment tests. 


A standard test used in measuring proficiency in the use of a type- 
writer is the Thurstone E 


amination in "Typing.5 A part of this 
test consists of a page of corrected copy that the applicant is asked to 
type, making the indicated corrections. 
be copied is shown in Fig. 7.6. The 
of this kind, though frequently call 
tions, seems to be quite 


A sample of the material to 
ability to copy corrected material 
ed for in many stenographic posi- 
different from the ability to make an exact 


copy of material requiring no corrections. For example, in one em- 


s Blackstone Stenogropliie Proficiency Tests (Yonkers, NY, World Book Com: 
pany, 1932). 

7 Distributed by the Univ ersity Book Store. 

8 Thurstone Employment Tests, Examination in Typing (Yonkers, N. v., World 
Book Company, 1922), 
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Yo PP Business system was used in acSertaining the nmountg of, cira 
afenn 
culation of various publications as well аз kinds д. Advertisements 
Lo cet 


were keyed, and мену other means were employed to determine what 
cach Rael, 
was the exact value of ss ben styled of advertisement and 2 5 
AA ad. 


wee—the-best medium in which,te insert, ther: 


FIG. 7.6. Part of Test | of the Thurstone Typing Test. The person tested is required 
to copy this material, making the indicated corrections. 


ployment office a girl who had recently won a state contest for speed 
in typing was unable, when tested with the Thurstone test, to obtain 
even an average score in typing this corrected copy. Apparently her 
ability consisted of a strictly mechanical and automatic method ol 
"copying the copy." Such ability might be very useful in winning 
state contests, but it is of little use in a business situation because one 
is seldom asked to copy material that is perfect at the outset. A test 
of the Thurstone type, therefore, is a much better measure of the 
kind of ability called for in a business or indust ial job than is a test 
that requires only straight copying ol material. 

An excellent worksample test of transcription and typing has been 
recorded on standard phonograph records by Seashore and Bennett.” 
Letters are dictated [rom records at varying speeds. The applicant 
takes the material in shorthand and later types the letters in standard 
form. ‘The score on the test is determined by the appearance and 
accuracy of the final typed letters. 


WRITTEN ACHIEVEMENT TESTS 


Although many achievement tests are “tailor-made” for particular 


uses by a company or other organization, there are some that have 


been developed and standardized for wide 
ularly the case with written achievement tests. 
The Purdue Vocational Tests 


spread use. This is partic- 


% com. 


The Purdue Vocational Tests. 


prise a series of this type. These te 
in public school systems, are being 


sts, although developed primarily 


for use by vocational teachers 


ЭН. G. Seashore and G. K. Bennett. The Seashore-Bennett Stenographic 


Proficiency Test (Psychological Corporation. 1946). e 
10 Distributed by Science Research Associates. Chicago, Illinois. 
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used also by industrial personnel men for the purpose of determin- 
ing the qualifications of applicants for jobs connected with the vari- 
ous trades. Several standardized tests are now available in this series. 


Technical Information in Machine Shop. This test consists of 132 
questions (partly multiple choice and partly matching) that cover 
material well known to any qualified machinist and that should be 
reasonably familiar to any boy who has received adequate vocational 
instruction in this field. Four examples of the multiple-choice items 
follow: 


In each of the multiple-choice statements listed below there 
possible answers, but only one is correct. Read each statement 
before making your choice of answers. 


are four 
carefully 


below a certain basic measurement that will be acceptable, (с) 
eft 


с] 


СА ма а. TE 


One of the best bearing metals contains antimony, tin, and copper. 

This metal is called (a) bronze, (b) brass, (c) babbitt, (d) lead.. ( ) 
Standard taper sizes are designated by (a) decimals, (b) fractions 

(c) numbers, (d) letters M TRENT ( ) 


The test covers such topics as hand tools, bench tools, bench work, 
lathe, milling machine, shaper, planer, and drill press. 
arranged so that subscores may be readily obtained lor 
tions and for the operation of the grinder, planer, lathe, and milling 
machine. On the basis of odd-vs.-even-item correlations, the reliability 
of the various scores was as follows.!? 


The test is 
bench opera- 


Bench operations... 


87 
Grinder 5... 90 
Blane oid: 89 
Lathe 80 
Milling 85 
‘Total Score 96 


h Owen. C. C. Stevason, H. G. McComb, and C. D. Hume, Technical 
Information Test for Machinists and Machine 


Operators, Form BH (Chicago, 
Science Research Associates, 1949). 
12 Preliminary Manual for the Purdue Test 


i s for Machinists and Machine 
Operators. (Chicago, Science. Rescarch Associates). 
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The published norms were obtained on the basis of a 50-minute 
time limit. The scoring is simple and rapid. Separate norms are 
available for students or applicants offering different amounts of 
vocational training or practical experience. 

Blueprint reading test? This test consists of 79 questions cover- 
ing basic principles involved in reading and interpreting blueprints. 

Technical information in electricity. Another test in the Purdue 
Vocational Series deals with industrial electricity. This test is availa- 
ble in two forms, A and B, each consisting of 65 multiple-choice and 
matching type questions covering material of a practical nature in 
the field of electricity. Four sample questions from this test follow: 


In the following section of this test select the word or phrase after each in- 
complete sentence which makes the most nearly true statement, Record the 
number of the choice made. 


A bathroom fixture should never use a brass shell socket because it 
may (1) short circuit and blow fuses, (2) draw excessively high cur- 
rents, (3) give one a dangerous shock, (4) become corroded and 
open circuit 

Conductors of electricity are most often made of (1) iron, (2) b 
(3) lead, (4) copper 

An electric bell depends for its operation upon (1) the he 
of electricity, (2) the mechanical effect of electricity, (3) the mag- 
netic effect of current flow, (4) the impedance of the circuit. e ( ) 

An accidental connection between two wires of opposite polarity is 


called. (1) a short circuit, (2) a pi allel circuit, (3) a series 1 " 


QD а ground. acia 
as common electrical circuits, measur- 


ating effect 


This test covers such topics l measi 
ing units, conductors, and common electrical devices. Its reliability, 


computed by correlating scores on Form A with scores on Form B, is 


91. The time limit is 25 minutes. NP ' 
Technical information in industrial mathematics. In its con- 


Struction, scoring, and administration, this test is similar to the tests 


just described. It deals primarily with operations of an arithmetical, 
or simple mathematical, type that a tradesman in industry is likely 


13H, G. Owen and J. N. Arnold, 
Science Research Associates). 9 
HC, W. Caldwell, Н. R. Goppert, II. С. 
Information Test for Electricians (Chicago. 
15 C. II. Lawshe, Jr. and Dennis Н. Price. н 
(University Book Store, West Lafayette, Indiana). 


Purdue Blueprint Reading Test (Chicago, 


McComb, and W. B. Hill, Technical 
Science Research Associates). 
Purdue Industrial Mathematics Test 
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to encounter. The test is available in two matched forms, A and B. 
A preliminary computation, based on a group with a rather narrow 
range of scores, gave a correlation of .82 between the two forms. A 
sample from this test reads as follows: 

This test consists of mathematical problems that are found in various 


i i à a as r J as a A "er 
kinds of industrial work. ch problem has FOUR suggested answers, 
but only ONE is correct. Write an X over the correct answer. 


I. The difference between 14 and 14 inch is: .... (1) (2) (3) (1) 
(1) 6“ (2) 187 (3) 40“ (4) 2“ 

2. If 28 man-hours are required to build 4 tables, 
how many man-hours will be needed to build 
BY (ERD IES A sia tits apie sca deu s enact nay e E (1) (2 (8) (4) 
(1) 32 (2) 35 (3) 38 (4) 41 

3. If a piston has an area of 6 square inches, and 
a force of 30 pounds is required to move the 


piston, the pressure per square inch is: ..... (4) (2) (9) @ 
(05 (6 (57 (s 
4. If 3a + 7 = 22, then “а” ppt cec (1) (2) (9. {%) 


(03 (94 (95 ) 6 


Engine lathe operation. 'The Purdue Trade Information Test in 
Engine Lathe Operation! consists of 74 objectively scored questions 
dealing with the operation of this machine tool. 

Welding. The Purdue Trade Information Test in Welding? con- 


sists of 70 objectively scored questions covering both gas and electric 
arc welding. 


Carpentry. The Purdue Trade Information Test in € 
consists of 90 objectively scored questions in the fie 
Interview Aids. 


aarpentry!* 
Id of carpentry. 
Another series of simplified achievement. tests 
has been published under the series title Interview Aids. 
include “Can You Read a Micrometer 
and “Can You Read a Working Drawing?” 
Achievement tests of this sort in the differe 


nt trade areas enable 
an employment Manager to obtain a thorough picture of the strong 
and weak are: 


as of information possessed by applicants. Because the 


‘These 
ап You Read a Scale?” 


16 R. Cochran and J. Tiffin, The Purdue Trade Information Test in Engine 
Lathe Operation (University Book Store, West Lafayette, Indiana), 

17 J. Tiffin and W. B. Griffin, The Purdue Trade Information Test in Welding 
(University Book Store, West Lafayette, Indiana). 

18]. Tiffin and R. F, Mengelkoch, The Purdue 
Carpentry (University Book Store 

19 Distributed by Science Resear 


Trade Information Test in 
» West. Lafayette, Indiana). 
rch Associates. 
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tests may be given to many applicants simultaneously, they can be 
made much longer than oral trade tests and therefore are much more 
exhaustive than the latter in covering a technical field. 


USES OF ACHIEVEMENT TESTS 


Some of the uses of achievement tests have been mentioned or 
illustrated briefly above. A few additional illustrations will be given 
here. 

Employment. One of the most important uses for achievement tests 
is in the employment of applicants. A typical employment problem 
for many companies is that of selecting apprentices for the various 
skilled trades. This is an important problem because of the time and 
expense involved in apprentice training. Since many applicants for 
apprenticeships have had high school courses in areas related to the 
trade involved, achievement tests have been found to pay substantial 
dividends in the selection of men for the apprenticeships. In such 
a case an achievement test covering a certain subject area is useful 
in the prediction of continued development in the subject area in 
question. (In one sense, such tests are then used more as aptitude 


tests than as achievement tests.) 
The desirability of using a test in such a circumstance is illust rated 
shows that 


in Fig. 2.2 in Chapter 2 on individual differences. Thi 
among 112 applicants for machine shop apprentice training a con- 
siderable number made a score of less than 40 (number of items 
correct) and a scattered few made a score of less than 20 on the 
Although most of these applicants 


Machine shop achievement test. 
shop instruction, and many 


had had at least one semester of machine 
than this amount of training, 25 per cent of them 


had had much more 
machine shop achicvement test that they were 


did so poorly on the 
below the lowest 10 per cent of students in voc 
that among these applicants were a considerable 
even with prolonged training, 


ational classes. It was 


clear, therefore, 
number who would be very unlikely, 
to become expert machinists. The company concerned set 90 items 
correct as the critical score for : 
ct for apprenticeships boys who made very rapid 
wy skill to become expert machinists. 


hiring for this job and was able, by 


this process, to sele 
strides in developing the necessa 
Transfer and Promotion of Employees. The problem of transfer and 
promotion is one that continually confronts every operating manage- 
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ment. The use of appropriate achievement tests can aid in identifying 
individuals who have the skills or knowledges required for other jobs. 
Note that we mentioned appropriate achievement tests. The fact ol 
a person being proficient on his present job often gives no assurance 
of abilities for other jobs. In other words, an achievement test used 
for transfer or placement purposes must be valid for the Job for which 
the individual is being considered. 

The use of tests for transfer and promotion purposes should 
supplement, rather than replace, other considerations such as sen- 
iority, being “in line” for the job, and the considered judgments of 
management representatives regarding the qualifications of the in- 
dividual in question. 


Training. Many companies are devoting more and more time to the 
systematic training of both new and old employces. The 
such training is a natural result of the continuous 


need for 
technological 


TABLE 7.3 


Part of an Achievement Test Covering Information That Should Be Known to Employees 
Seeking Transfer or Promotion 


Instructions: On the right is a list of colors. On the left is a list of the materials 
carried in pipes in this mill. You are to show how well you know the color code 
by matching each color with the figure or figures which you find before the appro- 
priate materials. Mark your choice in the parentheses at the extreme right. The 
first one is correctly marked to show you how it should be done. There will be 
some colors unused. Some others will be used twice. 


Materials 


Colors 

lStabilized Ga eus Aluminum (6)( ) 
2. Steam Black (wt 

© Hot Water . Brown 1 
4. Cold Water . Bright Red COT 3 

Coke Oven Gas . Ceiling Blue E 
3. De-oxidized Gas Dark Purple (^34. 0 
7. Compressed 2 S $ e Dark Red a E 
8. Natural Gas. TEE COO 
Col gi cron aces л Gy C». 3 
10. Sulphuric Ac Blue ie DI 
11. Farval Grease. Pink Cee м), 
12. Bowser Ой... Olive Green (t ) 
13. Gasoline Orange C 3€ 4 
14. Kemp Lin TM Lavender CH} 
15. Water Fire Lines. ... White И у 
16. Foamite Yellow Codie 2 
17. Hydraulic 
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changes occurring in modern industry. No matter how well qualified 
an employee may be today, technological change in methods or 
processes may require that he be completely retrained tomorrow. 
The systematic use of technical information tests among present 
employees furnishes a convenient means of determining those areas 
in which training is needed. An example of this use of information 
tests is shown in Table 7.3. This table consists of a set of matching 
items to determine whether the employees are familiar with the color 
code used in the plant in which they work. Several other important 
areas were covered in the tests. The content of the training program 
that followed the administration of this test was based largely upon 
the results obtained. 

An interesting use of achievement tests in training is described by 


Taylor, the report dealing with an automotive mechanics course 
at an Army Ordnance School. The Army personnel going through 
this training course typically went through three four-week phases 
of training, adding to a total of 12 weeks. The three phases increased 
in complexity. 

A series of fifteen tests was developed for use in the training pro- 


ol 


gram, including both written and job sample test An analy: 


experimental results with these resulted in the selection of five of 


them for the purposes to be described. These five included an Auto 
Mechanics Multiple Choice Test, a Tool Usage Film Strip Test, an 
Engine Ignition Checks Test, a Hand Tools Checks Test, and an 
Auto Mechanic Experience Check List. From a total group of 807 
incoming trainees, the 178 with the highest scores on these tests were 
identified. These students "skipped" the first phase and entered 
training at the beginning of the second phase. At the end of the 
training (in this case 8 weeks), their performance was compared with 
that of the remaining 629 students who had gone through the full 
12 weeks. Performance at the end of training was compared on the 
basis of final grades in the training course. This comparison, shown 
in Fig. 7.7, indicates very clearly that those who skipped the first 
four weeks were, as a group. superior to the others at the end of 
training, despite the fact that they had had ur 3 nos ol ` Bing 
For this particular group of 178 men 1,984 А ays ue e 
years) were saved as a result of eliminating the first four weeks o 


Costs," Personnel Psychology, 


"Pre-testing. Saves Training 


©. Ww. Taylor, 
1952, 5, 213-239. 
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5 is "SKIPPED" 
WHO DID NOT "SKIP FINAL STUDENTS WHO 
ST FOUR WEEKS GRADES FIRST FOUR WEEKS 


90-91 

88 -89 
86-87 

| 84-85 


fe 82-83 | 


leo - ві 


78-79 
76-77 
74-75 
MEAN = 81 72-73 MEAN = 85 
70-71 
68-69 


66-67 


64-65 


: В 1 

— E — 

507 25 20 5 Юю e G 
PER CENT 


1 
f 
L 
| 


51018 2 озо 35—40 
PER CENT 

FIG. 7.7. Distributions of final avera 
“skipped” the first four weeks of trai 
were individuals who scored highest 
training. (From Taylor, op. cit.) 


ge scores for automotive mechanic students who 
ing and for those who did not. Those who “skipped” 
on five achievement tests taken at the beginning of 


training for them. This reduction in training was made possible, of 
course, by using the achievement tests for identifying the individuals 
whose initial level of achievement was highest. 

Measurement of Vocational Achievement. Although our primary 
interest in achievement tests is concerned with their use in business 
and industry, it should be pointed out that such tests also have great 
utility in vocational training work. Every vocational te 
to place his students in industria 
in such jobs, however, 


acher expects 
ul jobs. The success of these students 
depends largely upon the adequacy of training 
they have received while students. Teachers in the field of general 
education have long made use of standardized achievement tests to 
determine student achievement in the several school subjects and to 
compare the achievement of students in various school systems, 
under different types of instruction, and in different geographical 
localities. Administrators and teachers of vocational subjects are now 
beginning to make similar use of objective achievement tests, and 
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there is every reason to believe that the judicious use of such tests in 
this area will be fully as valuable as in the field of general education. 
The several trade achievement tests discussed in this chapter are 
ideally suited to this purpose. Since vocational demands differ from 
one industry to another and from one industrial center to another, 
it is often wise to build tests that are “tailor-made” for the particular 
situation. Such tests, when constructed through the joint efforts of 
vocational teachers, school administrators, vocational co-ordinators, 
and representatives of the industries concerned, furnish an ideal 
means ol facilitating the co-ordination between industries. and 


schools that every community desires to encourage. 


INDUSTRIAL MERIT RATING 


Merit rating is a systematic evaluation of an employee by his super- 
visor or by some other qualified person who is f 
employee's performance on the job. Merit ratings are usually made 
by means of a standardized form that is adapted to the needs of the 
particular industry. Usually the ratings are made 
vals. A merit rating thus becomes 
record with a given company, and 
record that may be used by mana 
transfer, or layoff, 


amiliar with the 


at periodic inter- 
à permanent part of an employce's 
‚ at least in theory, is a part of the 
gement in subsequent promotion, 


THE GROWTH OF MERIT RATINGS 

A survey of 400 companies carried out by 
Conference Board! indicated that 
merit rating plans. Although this is not a majority of the companies 
surveyed, it represents a significant proportion. Despite certain criti- 
cisms that have been made r irding merit т; 
probable that merit rating will rem 
sonnel 


the National Industrial 
about one half had employee 


ing systems, it seems 
ain an important part of per- 
administration programs of many companies, Such an assump- 
tion justifies a rather careful discussion of this topic. 

One point should be made clear 
term "merit rating" is new, the 
means 


immediatel 


although. the 
rating of men by supervisors is by no 
à new development. Supervisors have 
it is no doubt true th 
unsystematic fashion, 


not, have in the 


always rated men, and 


a random, slipshod, and 
unrecorded and undefended 


past been just as import 


at the ratings made in 


‚ whether valid or 


ant in determining whether 


1 "Personnel. Practices in Factory and Office," 


i ` Studies in Personnel Policy, No. 
115. National Industrial Conference Board, 1954, 
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a given employee should hold his job as any rating made by means 
of a modern merit rating chart. The changes that came with system- 
matic merit rating, then, did not involve making ratings where 
none had existed before: rather they involved the transfer of ratings 
from haphazard, random, and frequently irresponsible judgments of 
supervisors made perhaps during the heat of a quarrel, to ratings 
made calmly, deliberately, systematically, and in a manner that made 
the ratings, if not completely comparable from one employee to 


another, at least much more comparable than were the older, hap- 
hazard evaluations of employees by supervisors, The question, then, 
is not whether supervisors should rate their employees—this always 
has been and probably always will be done—but whether the use of 
à formal merit rating system will increase the value of such ratings 


both to management and to employees. 


PURPOSES OF MERIT RATING 
sons have been given by company executives for using 
y reported in The Management 


Various r 


merit rating systems. In a surv 
Record ſilteen dillerent uses of merit ratings were listed. In general, 
however, these purposes seem to fall into two major categories: "ad- 
ministrative” and “self-improvement” (or clinical). In. the second 
»on helping employees to understand their 


category, the emphasis is u] 
can have some basis for 


strengths and shortcomings, so that they 
self-improvement. 
A summary of the uses of merit ratings suggests that the following 


are the most important. 


Administrative Uses of Merit Ratings. 


Promotion. |t is probable that this is the most important admin- 


istrative use of merit ratings. It is to the 
promote employees into positions 


common interests of both 


Management and employees to 


where they can most effectively utilize 
mployees into positions where they 


their abilities. It is a disservice 
to both parties to. promote e 
llectivelv at the time in question. A properly de- 


Cannot perform e wo 
svstem can aid in determining 


veloped and administered merit rating s 
1 be considered for promotions. There is, 
ion to be made in using merit ratings 


whether individuals shoulc 
however, an important distinct 
$ “Appraisal of Job Performance.” Studies in Personnel Policy, 


d 


2 Summarized in 
No. 211, National Industrial Confere 


nce Board, 192 
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for this purpose. Such ratings should differentiate between the per- 
formance of the individual on his present job, and his potentiality 
for performance on a higher-level job. The ability to perform ele 
tively on one job does not necessarily give assurance of an employee's 
potentialities for greater responsibilities. These potentialities need 
to be evaluated separately. 

Other personnel actions. There are occ 


asions in most companies 
when it is necessary to consider 


various types of personnel actions 
such as transfers, layoffs, and discharges. In some cases such actions 
may be necessary because of unsatisfactory performance on a present 
job. In other cases the actions may be necessary because of economic 
conditions over which the company has no control, « 
changes in the production processes. 
Although most companies like to 
layoffs, discharges, and transfers nece 


o because of 


avoid taking such actions as 
tated by inadequate perform- 
ance, when they become necessary, such actions must be faced 
squarely. If the employees in question, as well as others, realize that 
fairness and consideration serve as the keynote of personnel policy, 
such actions may cause less criticism than if the 
or expediency. 


y are based on whim 
When properly used, merit ratings can serve as the 
basis for fairness and consideration in taking such actions. 
Wage and salary administration. 


In some companies, merit ratings 
are used ; 


a basis for granting increases in w 
cases both merit and seniority 


ages or salaries. In some 
are used in combination in granting 
wage or salary increases. 
Training. An appropriate merit rating system can be useful for 
s. In the first place, it can 
ing areas of skills or knowledges in w 
not up to par 
presumably 


training purposes in two wa 


aid in identify- 
hich numerous employees are 
thus pointing up general training 
should be corrected by 
place, ratings can help to identif: 
ditional, special training. 


deficiencies which 
additional training. In the second 
y individuals who may need ad- 
Criteria for personnel research. 


ratings Irequently are used 
such as in test valid 


As indicated in Chapter 2, merit 
as criteria for personnel research purposes 
ation. 


Employee Self-Improvement. For a merit rating system to serve this 


purpose, 1t 15 necessary that each employee know where he stands 


with his supervisor. This involves an interview between a supervisor 
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or some other company representative and the employee in question. 
It is very difficult for some supervisors to bring themselves to talk 
with their employees, especially with employees whose work is un- 
satisfactory. An improperly conducted interview can do more harm 
than good. The objectives of employee self-improvement are laud- 
able, but a company needs to consider carefully the desirability ol 
m that will fail or succeed depending upon 


inaugurating a progr 
the abilities of supervisors (or others) to conduct interviews with the 
employees in question. 

A very strong case can be made out to provide for someone to 
discuss the ratings of employees with them, in order, as Davis? has 
pointed out, to avoid misinterpretation. Moore? has remarked that 


one of the most valuable uses of a rating program is to identily the 
also has 


weaknesses of employees that may be corrected. Knowles 
emphasized that employees should be informed ol their ratings and 
encouraged to overcome their shortcomings. Armstrong? has outlined 


several principles that may be advantageously followed in discussing 


ratings with employees, namely 


and should be based upon facts and should 


I. Criticism. and reprit 
avoid personalit 

9. Public criticism is rarely justified. 

3. Private reprimands should be preceded by a statement of some of 
the more desirable traits of the employee. 


should 


The experience of many industries has been that employe 
be informed of their ratings by some production man—either the 


foreman himself or the departmental head. Production men, how- 


ever, often require special training before they are able to do this 
ely. Many supervisors who are good production 


smoothly and eflectiv | 
iscussing a man’s weak points face to 


men are not very skillful in d 
face with him. To do so succes 
sincere interest in helping the man 
panies have found it wise to devote a 
conferences to teaching supervisors howt 


sfully calls for tact, objectivity, and a 
as well as the business. Many com- 
n extended series of training 
o inform their men of weak 


Ыы ILA. Davis, “Inefficient Efficiency Rating,” Personnel Journal, 1944, 22, 268- 
270. 

+H. Moore, "Real Use for Rating Scales, ! 

. S. Knowles, "Merit Rating and Labor 

6 T GA t р, " Personnel, 1943, 20, 112-115. 

. O. Armstrong, 


‚ personnel Journal, 1942, 21, 165-170. 
Management,” Personnel, 1940, 17, 


“Talking Your Ratings, 
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spots without offending the men. When this result has been accom- 
plished and when a supervisor is able to talk face to face with his men 
about their weak as well as their strong points, a long step has been 
taken toward solidarity in the working group and toward the up- 
grading of men who otherwise might, for lack of information, either 
remain exactly where they are or actually regress. 
If an employee, either for lack of experience or | 
continually performs his job in the wrong way, 
doing both the employee and the company 
favor by bringing this matter to the 
proper manner. Unless a 


ack of information, 
the supervisor will be 
» as well as himself, a 
employee's attention in the 
supervisor is required periodically to 
evaluate all of his employees with regard to their ab 
directions, it is quite likely that many as 
formance that could easily be improved, and that the employee him- 
self would like to improve if he were made aware of his shortcomings, 
will go on from day to day without corr ction on his part. To inform 
an employee of his strong and weak points is not only a reasonable 
and fair thing to do but is also good business for any management 
that is sincerely interested in having its employees perform their jobs 
in the best possible way. 


ility in various 
pects of an employee's per- 


CONSIDERATIONS OF MERIT VS. SENIORITY 


Although the attitudes of unions toward merit г; 


deal, by and large they tend to take 
used for administrative purposes 
wage increases. Historically, 
seniority 


atings vary a great 
a dim view of merit ratings when 
such as promotions, layoffs, and 
unions place primary emphasis on 
as the basis for such actions. S 
objectively determined, where 
based on subjective judgments. 

The provisions of union contr. 
and merit г. 


eniority, of course, can be 
as merit ratings, by their nature, are 


acts regarding the use of seniority 
atings for personnel actions vary. Although some such 
contracts provide that most personnel actions will be based exclu- 
sively on seniority, most of them include provisions such as the 
following: "Promotions within the bargaining unit will be made 
on the basis of merit, other things being €qual,"* or that seniority 
shall govern promotions when the "ability, skills 


and job perform- 


Appraisal of Job Performance," Studies in Personnel P, 


ES olicy, No. 121, National 
Industrial Conference Board, 1951, 
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ance ol applicants are equal.” Usually the burden of proof for char- 
acterizing relative merit of employees in such cases lies with 
management. 

The extent to which seniority is a factor in v 
panies is summarized in Table 8.1, 
* It can be seen 


arious types of person- 

nel actions in non-union com 

which is based on a survey among 130 companies. 
TABLE 8.1 


The Seniority Factor in Different Situations 


Situation where Companies 


seniority is a factor No. Percent 
Layolls 116 
Promotion 107 
Rehiring after layofl 96 
Transfer 69 
7 


Others 


Source: Adapted from “Seniority Systems in Non-uni 


ion Companies," op. cit. 


that even non-union companies place a great deal of emphasis on 
rsonnel actions. However, of a total of 
ss than 400 employces each) only four 
lore typically, 


Seniority in taking various pe 
110 of these companies (with le 


a sole basis for granting promotions 
based in part on other considerations. 


used seniority as 
various personnel actions were 
Eighty-two per cent of the companies, 
or ability in conjunction with seniori 
it by some companies in 
" hardship, attendance, а 


[or example, considered merit 
ty. Other factors that were 
taken into accoun cluded marital or family 


Status, physical fitnes ind cooperativeness. 


MERIT RATING SYSTEMS 

The individual merit rating plans of specific companies vary a 

great deal, but they usually fall into one or another of certain basic 

lypes. Some plans embody certain aspects of two or more basic 

Methods. The most important basic systems are listed below: 

l. Rating scales. 

2. Employee compari 
a) Rank-order system. 
b) Paired comparison system. 
с) Forced distribution system. 


Non-union Companies, 
Board, 1950. 


son systems. 


" Studies in Personnel Policy, 


_* "Seniority Systems in 
No. 110, National Industrial Conference 
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3. Check lists. 
a) Weighted check list. 
b) Forcced-choice check list. 
4. Critical incident technique. 


The four categories above are all based on essentially different 
rating procedures. Since each of the various methods has cenam 
inherent advantages and disadvantages, there is no single “best 
method; rather, one method may best serve one purpose, and another 
method may best serve a different purpose. 


Rating Scales. Rating scales, also referred to 


as “the chart system,” 
are the most widely used type of 


merit rating system. The basic 
principle of this method provides for the rating of employees on each 
of a number of different traits or worker characteristics. There are 
two primary variations in the manner in which the ratings may be 
made. In the graphic rating scale, a line represents the range of the 
trait or characteristic, and the rater places a check mark at the posi- 
tion along the scale that he considers to represent the 
trait for the employee being rated. 


degree of the 
An example is shown in Fig. 8.1. 


JOB 
KNOWLEDGE 
EXCEPTIONALLY ABOVE AVERAGE BELOW POOR 
ооо AVERAGE AVERAGE 
FIG. 8.1, 


Illustration of graphic rating scale. The rater places a check mark 


at the position on the scale that represents his judgment of the degree of the 
trait possessed by the employee being rated. 


The multiple-step rating scale provides for 
any one of a number of ‘ 
The rating s 


rating on each trait in 
degree“ categories, as shown in Fig. 8.2. 
ystems used in various companies differ widely in the 


number of traits to be rated and in the particular traits used.? The 
variety of traits may be seen from 
charts of eighteen companies! as shown in Table 8.2. The companies 
are referred to anonymously by number across the top row of the 

9A summary of the steps tha developing a merit-rating 
system has been published by J. E. Zerga. See “Developing an Industrial Merit- 
Rating Scale,” Journal of Applied Psychology, 1943, 27, 190-195. 

10 Starr and Greenly, op. cit. ‘This 


article refers to 
the tabulated results show an analysis of 18 merit-ra 


an analysis of the merit-rating 


at should be taken in 


a survey of 16 companies, but 
ting charts, 
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PROGRESS RECORD 


Dept. Div.. Оле 


Job Class. 


Name. 


Employce’s Position. 


Note This rating will represent in a systematic way your appraisal of the employee in terms of his ACTUAL 


PERFORMANCE ON HIS PRESENT JOB In the interests of furthering careful analysis, the follow- 
ing suggestions are offered regarding the use of this form 


1 Consider only one factor at a time 

2. Study each factor and the specifications for each grade 

3. Review upon completion to sce that the rating of each factor applies exclusively to the indi- 
vidual's ACTUAL PERFORMANCE ON HIS PRESENT JOB 
Comment fully at bottom of page and on reverse side upon any matter which in your opinion 
necds explanation 


PERFORMANCE CRADE 
PERFORMANCE Partially Does Not 


FACTORS Exceeds Exceeds Meets Meets Meet 
requirements requirements requirements requirements requirements 
el this leb of this jcb cl this job of this eb of this job 


QUALITY OF WoRK Consistently Sometimes Consistently Usually Consistently 
Accuracy superior superior satisfactory acceptable unsatisfactory 


NE E Ei О al O 


Thorcughness 


QUANTITY OF WORK Consistently Frequently Meets Frequently Consistently 
Productive Output exceeds exceeds requirements below below 
requirements requirements requirements requirements 


EC 


DEPENDABILITY Consistently Dependable in Ordinarily Frequently Consistently 
dependable most respects dependable undependable undependable 


Follows Instructions 
Judgment 


Punctuality and Attendance 
Safety Habit E Г] L1 П L1 


Quick to Generally Seldom Does not 
volunteer to works well works well work well with 


i and assist work with and with or assists or assist 
Steve eee co-workers andassistothers | assists others others others 


Co-operation with Fellows 
на El П O 


COMMENTS 


COMPATIBILITY Inspires others 
Attitude Towards the Company to work with 


„step rating scale. This is a typical rating scale used 


FIG. 8.2. Example of a multiple 
industry. 
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TABLE 8 


2 


Thirty-five Rating Items Used by Eighteen Companies 


A check indicates that the item appears on the company’s merit-rating chart. 


A number following the check indicates the weight 


igned to the item. If no 


numbers appear it is intended to weight all items equally. 


NUMBER OF COMPANY 


1[2|3[43/5]6|7 |8]| 9 [10 1| I2] I3] 14 15 | I6 [17 | 18 
N vs v vivi eee v0 — 550 12 
Quantity VIVO v | vivio |vsova "| C А А — Mw 
c aviv FA У50 у 8| V/50| V v| vivio т 

М |у v| МУГ Ууу буз 7 кыы 0). 

Уууу | |v v 9|v30| V v|vio |v| 0 
Personality. L v|vso — |у v|v| Улоу NIU 
Health. УУУ viv av] veo! у} | [vp - — a [i 
Safety. МММ [v S. [vs0 v 7| v0, viv — 
Indust -: || V9| v/| v/|vi10 v v50 vivi v10 |9 
Versatility. : ув v| v v | v50! v15 — 2 rag v 8 
Leadership. кд EA EA КД | КҮТ: шй К ШШ ра 8 
Judgment... KACZE |v v50  |vso| v ш | (Г? 
Intelligence. уи |vi2 үү А С ТҮ = рт 
Attendance. — VE var TF vs E | vlr D 
Knowledge of job. al | 2 v50 e 6 
Potentiality.... ОА PRI Pi КО аэ) RR a FE I-II Ёё, Шай 
Habits val УУГ Ie EF |— 5 
Years of service. ГГ ГК Ө HIF} ) 4 

r g ry 3 
LY. as pr cd НЕП = УЛ. Шш Ке 3 

Enthusiasm... TEES КЛ ШШШ жЕ КУ Р көй Б ран ав d Ее — 
Trade skill v6 уш |vs| — (Бө nd [c gn ЭУ 3 
Technical knowledge = |e e ss ^ 
Dependents, © БЕ ГЕЙ 20) A pese a | "m 3 
Punctuality, АШ E О Tp Da m a 2 
General rating jv gi RR PN vu LIE 2 
афу ул, SEPT (БИ ШИ ШИШЕ m Vals 2 
Suggestiveness.. dap БЕ SZ hg d ERES 2 
Knowledge of costs из — Iva amamma 
Fairness. ......... К e ЖА oe [s BE En NE (a 
Knowledge of produci УГ ——————————— 1 
Knowledge of equipment, ...| v ES Tay rr eem 1 
Knowledge of company | | | | 

ВОЙСК. аам E 
Appearance. dde IY 1 
Place of residence. ........ E 1 
Number of rating items 24(19{ 15] 14/13 12 12 [011 10 110| 
Method of rating (C = com- 

mittee; S = supervisor)...| S | — Cis|sisicic 
Explanatory phrases used on | |. | | — 

rating scale. op Yes ves ves Yes Ves Yes | Yes 

! i 


Source: R. B. Starr and R. J. Gree: 


1939, 17, 378-384. 


nly, “Merit R 


‘ating Survey Findings,” Personnel Journal, 
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table. The number of traits included varies from twenty-one in the 
case of Company 1, which is analyzed in the first column, down to 
four traits in the case of the companies analyzed in the last two 
columns. The median number of traits used is ten; therefore, if any 
virtue lies in considering the practice of the typical or average in- 
dustry as indicating the correct practice to follow, ten traits would 
be the proper number to list in a merit-rating chart. Probably, how- 
ever, little virtue lies in attempting to fit a merit-rating chart to the 
average of a typical industry; it would, then, be better in any specific 
instance to adapt the chart to the industry intending to use it than 
to make it conform to a given set of characteristics, however repre- 
sentative this set of characteristics might be of industry in general. 
There is some reason to believe that with the increasing use of 
merit-rating charts the tendency will be to rate fewer traits rather 
than more. The primary reason for this belief is to be found in the 
existence of the “halo” effect, a phenomenon almost always found 
in psychological ratings. This effect will be discussed in detail on 
p. 222, 
Employee Comparison Systems. Where the rating scales provide for 
rating against some defined standard (scales on each of several traits), 
the employee comparison systems provide for rating employees in 
comparison with each other. With conventional rating scales there 
frequently is a tendency for the raters to pile up the ratings at one 
end of tlie scale, [requently at the higher end. To the extent that 
are of limited value since they do not dif- 


this occurs, the results i 
ees. The employee compari- 


ferentiate adequately among the employ: ә 
avoid this problem completely, since the ratings of 
There are three principle 
ees with each other. 


son systems 
employees are relative to each other. 
variations in the methods of comparing employ: 

Rank-order system. With this method the rater simply ranks his 
employees, and each employee's rating is then determined by his 
position in rank. If a system involving several traits is uscd, the 
rankings should be made separately for each trait. The actual process 
of ranking is usually facilitated by the use of small cards containing 
the names of men to be ranked. The cards may be arranged and re- 


x D 8 rank men on each of the traits 
arranged by the supervisor as he ranks the a e trait 


considered. 


Paired ci "is stem. Some recent work on the application of 
Paired comparison syste 
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ici а air arisons, to the problem 
a standard psychological method, paired compar E 1 
5 ane shown very favorable results! "This 
of industrial merit ratings has shown very favorable re s. 
method ordinarily involves rating the employees on 


only a single 
i гег-а ability eir prese job. 
general trait—over-all ability to do their present job 


It may, how- 
ever, be applied separately to more traits or characteristics il that 
is desirable. Cards or slips of paper are prepared so that each contains 
the names of two of the men who are to be rated. In this manner, 
each ratee is paired with every other one. The 1 
the name of the man who is considered better on the characteristic on 
which the men are being compared. The number of pairs of names 
involved when this system is used in the 


rater simply checks 


form described is given by: 


NUN =i 
No. of Pairs = — ) 


9 


where N is the number of men to ber 


20(20 — 1 A Д 
s thus С m » or 190. But if 100 men are 


ated. If 90 men are involved, 


the number of pair: 


100(100 — 1) t, 
— — 5 — or 4,950, is obviously 


involved, the number of pairs, 


far too great to permit expedient use of 
have been proposed to the problem th 
pairs becomes too unwieldy to handle. One method is to divide the 
original group into a number of smaller g 
for the smaller groups.!* 
the number of pairs, 


| the system. Two solutions 
at arises when the number of 


roups and set up the pairs 
This procedure not only markedly reduces 
but makes more convenient the 
one or more 
to the men on the job th 
possibly be 


sever 


rating of men 
supervisors who are much closer 
an the supervisor of 100 or more 
Scales have been deve 
al subgroups, which may not I 
to a common base. 


in each subgroup by 


men could 
loped so that ratings of men in 
зе equal in size, can be converted 


A second procedure that may be 
groups is not practicable and if the 
the rater is sufficiently familiar 
job so that the rating will be 


used when division into smaller 
re is good reason to believe that 
with the work of e 
reasonably valid 


ach ratee on the 
is to extract [rom the 


11 C. H. Lawshe, Jr., N. C. Kephart, and E. J. McCormick, 
parison Technique for Rating Performance of Industri 
Applied Psychology, 1949, 33, 69-77. 

12 Jbid. 


“The Paired Com- 
al Employees,” Journal of 
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table of all possible pairs of ratees a patterned sample of pairs. It 
has been shown that the ratings obtained from such a patterned 
sample correlate approximately .93 with ratings obtained from the 
complete matrix of pairs.“ 

Forced distribution system. This method has been used particularly 
say forty or more employees— 


where a department is quite large у 
and where management does not deem it advisable to set up the cards 
for the paired comparison system. To meet this situation, the forced 
distribution system provides that employees be rated on one or more 
scales, with approximate percentages of employees stipulated for 
each scale location. Thus, on a scale of “performance on present job,” 


the following percentages might be used: 


Lowest 10%, Next 20%, Middle 40%, Next 20% Highest 10% 


› 

The use of a forced distribution of this type prevents some super- 
Visors from using only the high part of the scale, others from using 
another part exclusively. The percentages frequently are used as 


guideposts rather than as rigid rules. 

The forced distribution system can be used when rating a num- 
ber of traits, if that is desired; in this case, the employees may be 
separately rated on each trait. The evidence from statistical studies 
such as those reported on pp. 994-296, however, is rather strongly in 
favor of rating employees on only a few traits. On the basis of this 
evidence, a simple, two-item, merit-rating card has been developed. 
8.3, each employee is rated on “job 
performance on present job" and “supery isory possibilities.” In the 
Waining program preceding the use of these cards the raters are 
acquainted with the percentage distribution that should be used as 
à guidepost in rating. It will be noted that no verbal descriptions 
are printed under the five boxes on the card in Fig. 8.3. Verbal 
descriptions are not used because, if they were used, the description 
under the "Low" box would necessarily have to be rather unfavor- 
object to placing a man in the low 
vorable comment. 
is also called for by 


On this card, reproduced in Fig. 


able, and many supervisors € 
category when it is qualified by an unfavora»*e. 

A second rating on "supervisory possibilities 158 | 
the card shown in Fig. 8.3. The use of forced distribution in rating 


ison Ratings. I. The 
* Journal of Applied 


“Paired Compa 
umber of Pairs, 


sormick and J. A. Bachus, 
ags of Reductions in the N 
36, 123-127. 


Effect on Ra 
Psychology 195 
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—— a — 
LAST NAME FIRST NAME DEPT CLOCK NUMBER 
DATE, 


JOB PERFORMANCE ON PRESENT JOB 


E 


LOW AVERAGE HIGH 
SUPERVISORY MATERIAL 


UNLIKELY POSSIBLE VERY LIKELY 
FIG. 8.3. Form used in merit rating employees by a forced 
distribution system. 


this trait is not recommended, 
may be no employees who are 
departments several may have 

In using a two-char; this type, the two 
ratings should not be added together to give a single composite ra- 
ting. To do so obscures the signific. 


because in some departments there 
potential supervisors, while in other 
potential supervisory ability. 
acteristic rating system ol 


ance of the individual ratings. 
Check List Rating Systems. Check list 
basic method of 
descriptive st 


rating systems embody a third 
rating employees. ‘The rater is provided with 
atements of employee "behavior," 
indicate, in one way or another. 
not, descriptive of the employe 
to be more of a reporter of the 
evalu 


and he is asked to 
, those statements which are, or are 
€ in question. Thus, the rater tends 
work behavior ol employees than an 
ator of their performance or their personal characte 
These methods are difficult and 
generally 
wide basis 


ristics. 
time-consuming to develop, so 
they can be justified only where they are 
- They offer some advant 
serious consider. 
used. 


to be used on a 
ages, however, that warrant their 
ation for circumstances where they would be widely 


Weighted check list. This type of merit rating syste 
a listing of Statements of work behavior such 
8.3. "This particular check list has been 
shop managers, In rating an employee, th 
statement he considers to be 
the individual. It should be 


m incorporates 
as those shown in ‘Table 
prepared for rating bake 
€ rater simply checks each 
descriptive of the work behavior of 


added that the scale values shown are 
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not on the rating form, but are used later in deriving the employee's 
rating. 

A brief description will be given of the procedures used in de- 
veloping such a check list. First, a large number of statements are 
written that describe, in relatively objective terms, various aspects 
of work behavior, ranging from those that are desirable to those 
that are undesirable. Next, these statements are “judged” by a num- 
ber ol experts" on the degree to which they are considered to 
indicate favorable or unfavorable behavior. This is done by the 


method of "equal-appearing intervals,” as described by Thurstone.““ 
in which the judges classify the statements in categories (usually 7, 
9, or 11) ranging from those they consider to be extremely favorable 
to those they consider to be extremely unfavorable. 
А These judgments are then summarized and analyzed, in order to 
identify the statements that are most reliably judged. Table 84 
illustrates three hypothetical examples as "judged" by ten judges. 
Statement A was placed in the same category (J) by all ten judges. 
and is therefore a highly stable item. Statement B, for which the 
judgments are scattered a great deal, is a very unstable item. State- 
ment C has moderate stability. 
The scale value assigned to an ite 
of the categories in which the statement has been classified by the 
fallacy in the use of the median for this 


m usually is the mean or median 


several judges. A possible 
d out by Jurgensen.!? The fallacy depends 


purpose has been pointe 
individuals many more items are checked 


upon the fact that for some 
in the top hall of the scale 
proposes that median values be rep! 
values obtained. by subtracting the mid-value 
6 depending on whether there are 7, 9, or 11 categories in the scale) 


from each median. The merit rating score for 
[ these revised weights for the items 


than in the lower half. As a substitute he 
aced by positive and negative 
of the scale (4, 5, or 


each individual would 


then be the algebraic sum О 


checked as applying to the individual. 
In a study reported by Unrbrock, e five groups of judges scaled 


IL. L. Thurstone, “Attitudes Can 


Sociology, 1928, 3: Я ` г 
15 C Jurgensen, “A lacy in the Use of Median Scale Values in Employee 


Check Lists,” Journal of Applied Psychology. 1949, 33, . 
16 R. S. Uhrbrock Standardization of 724 Rating Scale Statements,” Personnel 


Psychology, 1950, 3, 285-316. 


Be Measured," American Journal of 
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TABLE 8.3 


Examples of Items from Weighted Check List 
Merit Rating for Bake Shop Manager 


Scale 


Item Value 


His window display always has customer appeal. 

He gives his employees the rcasons for his decisions. 

Products dropped on the floor are sometimes sold. 

He always gets reports in on time. 

He rarcly figures the costs of his products. 

He belongs to a local merchan ssociation. 

His bakers tend to pass some of their work off onto him. 

He seldom forgets what he has once been told. 

He oc onally runs a selling contest among 

He is slow to discipline his employees eve 

He does not anticipate probable 

s weekly and monthly r 

would take more inte 

at making decisions. 

do not respect him. 

His sales per customer are г atively high, 

He has originated one or more workable new formulas. 

No baking is done in his shop after 12 noon. 

He encourages his employees to show initi: 

He knows how but can't teach others. 

His shop is unu tally neat and cle: 

He often has vermin and insects in his shop. 

His salesgirls sometimes fail to use wax paper to handle 
sales room. 

He pays little 


his salesgirls. 
n when he should. 
ncics. 
sometimes inaccu 
tin merchandising. 


m 


ports ar 


goods in the 


attention to his customers, 


Source: Adapted from E. B. Knauft, 
Rating Scales for Two 


“Construction and Use of Weighted Check-List 
Industrial Situ, 


ns,” Journal of Applied Psychology, 1948, 
63-70. 
ТАВІЕ 8.4 
Hypothetical Examples of Judgments 
by Ten Judges on Three Check List 
Rating Statements* 
Statement Rating Category 
Unfavorable Favorable 
$ 2 3 4 5 6 7 8 9 
A 10 
B 1 2 1 8 2 1 
C 2 5 3 


"The number entered under en 


ach category is the number of judges who placed the 
statement in that category. 
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a large number of general rating scale statements. The groups in- 
cluded 20 Foremen, 10 Technical Assistants, 24 University Students, 
and groups of 10 and of 25 University Faculty members. Correlations 
of about .96 and .97 among these groups indicate that the rather 


small groups of judges can give reliable ratings, and that judges of 
different backgrounds agree quite consistently regarding the “values” 
of rating scale statements. A few examples from the ratings by one 
of these groups—the foremen—are shown in Table 8.5. The 
“variability” column gives an index of the relative variability of the 
judgments (the smaller this value, the greater the degree of con- 


sistency in the judgments). 
TABLE 8.5 


Scale Values of Selected Check List Rating 
Scale Statements as Derived from Judgments of Twenty Foremen 


Scale * 
Statement Value Variability + 
3. Makes the same mistakes over and over. 11 33 
Is a clock-watcher. 179 
7. Generally looks for the casy work. 231 
Can't seem to get the hang of things. 79 
Is somewhat illznatured. 
Conduct borders on insubordination. 
‚ Can do good work if he (she) tries. 
Is more interested in ideas than people. 
9. Never quits ahead of time. 
Is orderly in work habits. 
Makes friends with others easily. 72 
307. Can stand criticism without feeling hurt. 7A 
377. Gets production out in less than average time. 79 
H7. Submits clear, understandable reports. 81 
AUS. Can concentrate under diflicult conditions. 90 
519. Is at ease in any situation. 98 
539. Merits the very highest recommendation. 107 
4 by 10 to avoid decimal values. 


? Scale values have 

+ The * bility 
by 100. It can be interpreted 
Uhrbrock, op. cit. 


been multiplie 
is the square of the stand: 
as a relative index of the cons 


d deviation of the placements multiplied 
istency of judgments. 


Sour 


list. During World War II the Personnel Re- 
al's Office developed this unique 
form in which it was originally 
a number of groups of four 


Forced-choice check 
search Section of the Adjutant Gener 
method to rate Army officers.!* In the 
developed, this rating system consists of 


on, "Forced Choice—The New Army Rating," Personnel Psychology, 
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words or phrases that describe a good (or poor) officer. Each group 
of four statements includes two "favorable" statements and two п 
favorable” statements. The rater checks the statement that is most 
like the person being rated, and the one that is least like 
later developments of the method various n 
used, with variations in the number of st 


him. In 
nodifications have been 
atements in a block and in 
the number and type of rater response required. Some y 


variations 
studied by Berkshire and Hig 


hland! included blocks with two, 


three, four, and five statements, with certain groups including only 


not both. An example of a 
atements is given below. This particular 


ng form used for rating Air Force instruc- 


favorable or unfavorable statements, but 1 
block of forced-choice st 
illustration is from a rati 
tors; all of these statements are favorable. 19 


a.) Patient with slow learners, 
b. Lectures with confidence, 
©) Keeps interest and 


attention of class. 
d.) Acquaints cl 


asses with objective for cach class in advance. 

The selection of the statements for e 
preliminary research to determine th 
ment is considered by 


ach block is based on extensive 
€ degree to which each state- 
raters generally to be a “f 
favorable” statement (favorability 
the Statement, when used in 
between above- 


avorable" or “un- 
index), and the extent to which 
à rating situation, tends to discriminate 
and below-average 
dex). The statements are the 
tively comparable favor 
example, have been pl 
proximately equal fax 
however, differ in 


individuals (discrimination in- 
n grouped together on the basis of rela- 
ability indexes; the 
aced in the same block 
"orability indexes 


statements above, for 

because they have ap- 

Ihe items placed in a block, 

their discrimination indexes, usually only one 

in a block being a disc riminative item, 

A major advantage of this method 
(consciously or 


unconsciously) to г 
the man's true worth, h 
to check to raise (or low 
There are, how, 


is that a rater, attempting 
ate a man higher, or lower, than 
as no way of knowing 
ver) the man’s r 
ever, certain disady. 
place, since the 
rating values 


which of the statements 
ating from what it should be. 
antages to the method. In the first 


d should not) know how the final 
may resent the 


rater does not (an 
are derived, he 
аку. R. Berkshire and R. w. Highland. 
A Methodological Study,” Personnel Ps 
19 Berkshire and Highland, op. cit. 


System as a whole, and 


“Forced-choice Pi 


crformance Rating— 
ychology, 1953, 6, 


378. 
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may therefore not give it his wholehearted support. In addition, the 
method does not lend itself readily to counseling with the employee. 

ОГ the various versions of this method, Berkshire and Highland? 
found that the form with four favorable statements from which the 
rater was to select the two most like the ratee, had advantages over 
other forms. It was the most resistant to bias, it yielded consistently 
high validities under various conditions, it had adequate reliability, 
and was one of the two forms best-liked by the raters. 

In some situations, the forced-choice method is used in combina- 


tion with other rating procedures. This has the advantage of making 
the combined rating proc edures useful for more purposes. 


Critical Incident Technique. This method of merit rating, developed 
by Flanagan and Burns?! provides for the recording, by supervisors, 
of critical "behaviors" on the part of employees. Whenever an em- 
ployee does something that is especially noteworthy, or especially 
undesirable ("critical" to either good or poor performance), a nota- 
tion is made in the employee's record. These critical behaviors" 
usually are classified into certain categories, such as those given in 
Table 8.6. When this rating system is used, supervisors note and 
record all "critical" instances of on-the-job behavior falling in any 
of the categories listed in Table 8.6. 

Although this method does not readily lend itself to objective 
strong advantage for purposes of employee 


quantification, it ofle: 
counseling because 
"specifics" to discuss with the employee. 


it provides the supervisor with a record. of 


SOME DANGERS OF MERIT RATING 
re have been implica- 
Most of these limita- 


In the previous discussion of merit ratings the 
tions of some of their limitations or dangers. - 
tions are attributed to certain rating tendencies on the part of raters. 
pronounced with 
r rating methods have been developed 
reducing the influence of 


These tendencies are most | conventional rating 
scales, In fact, some of the othe 
Primarily for the purpose of a 
undesirable tendencies on the pa 
tendencies will deal largely with 


voiding or 
rt of raters. The discussion of these 


conventional rating scales. 


20 Berk ighland, op. cil. 

21 * A pu dm pues “The Employee Performance Record: A New 
eh Js Flanagan à K. 5 ines Review, 1955, 33 (No. 5 

Appraisal n Pere ene Tool,” Harvard Business Review, 1955, 33 (No. 5), 

95-102, 
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TABLE 8.6 


Examples of Categories of Types of Critical Incidents 
1. Physical condition. 
2. Coordination. 
3. Checking and inspecting. 
4. Arithmetic computations. 


5. Learning and remembering procedures 
6. Judgment and comprehension, А 
ya Understanding and repairing mechanical devices, 
8. Improving equipment and showing inventiveness. 
9. Productivity, 

10. Dependability, 

I. Accepting supervision 
2. Accuracy of reporting. 
13. Response to departmental needs, 
14. Getting along with others, 

15. Initiative. 

16. Responsibility, 


and instructions, 


and organizational procedures, 


Source: J. C. Flan 
md Superv 


and R. B. Miller, “The 
sors of Hourly Employees," 


Performance Record: Handbook for 
Science Res 


arch Associates, Chicago. 


The Halo Effect. More than thirty 
on the basis of experime 
tendency to rate an 


years ago Thorndike22 pointed out 
ntal evidence that a т 
individual either high or 
because the rater knows (or thinks) the 
in some specific or particular 


rater has a constant 
low in many traits 
individual to be high or low 
trait. Thorndike called this tendency 
the “halo” effect. Applied to the industrial situation, Thorndike’s 
Statement means that if the supervisor regards 
Satisfactory in terms of a trait such as gener, 
he is likely to rate the employee high also in 
tivity, ingenuity, inventiveness, 
other trait 


an employee as very 
al personality or tact, 
such traits as produc- 
adaptability, 
575 In other words, it is difficu 
an untrained г 
that 


and perhaps many 
It for any rater—particularly 
ater—to isolate and rate separately the various traits 
an employee May possess. The use of 
likely to increase the ability of a forem 
ment; but we know that even under the most favorable conditions 
the halo effect will be present to some extent and that its results will 
22 E. I. I horndike, "A Constant Error in Р. 
Applied Psychology, 1990, 4, 95 : 

28 A discussion of the halo eff 


І | Cin the industrial 
given by R. S. Driver, “А Case History in Merit F 
137-162. 


a meritrating chart is 
an to make an analytical judg- 


sychological Ratings,” Journal of 


application of merit rating is 
Rating,” Personnel, 1940, 16, 
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5 „ ratings have been made by those unfamiliar 
| The halo effect can be minimized in several ways. If a rating scale 
system is used, it is usually advisable to follow the suggestion of 
Stevens and Wonderlic?™ and have each supervisor rate all his men 
on one trait before going on to the second trait, on the second trait 
before going on to the third, and so on. Since this method causes 
the supervisor to think of all his men in connection with a given 
trait alone rather than to think of each man as a whole, the effet 
of this general change in point of view is a reduction of the halo 
effect. This ellect can also be minimized by arranging the chart 
end of some traits is on the right-hand 


itself so that the desirable 
traits is on the 


side of the scale whereas the desirable end of other 
left-hand side of the scale. This procedure prevents а supe 
right-hand side for a generally 
a generally un- 


rvisor 


from checking down a column on the 
desirable employee, or down the left-hand side for 
desirable employee. 

The operation of the halo effect in an actual set of ratings is 
shown in Fig. 8.1. This figure reveals graphically, for cighteen men 
selected at random from a large industrial org: 
job performance, accuracy, 
. and on the other, an over-all 


б anization, the relation- 
ship between ratings on over-all safety, 
and co-operation, on the one hand 
merit rating that included the four 
With eight others that need not be id 
are arranged in rank order from left to right 
are indicated by the heavy black line. 
four trails are indicated by 
1 inspection of Fig. 8.1 
iven trait, say 


traits mentioned above along 
entified. The eighteen men 
according to their over- 


all merit rating. These ratings 
Fhe ratings of the eighteen men on the 
Tt will be seen from at 
ated high in any § 
lly high on all of the other 
possible that the in- 


П of the other traits, 


the remaining lines. 
that those individuals who were r 
also rated about equa 
it may theoretically be 
actually high in a 
that the halo effect, rather than any 
is operating here. 

statistical sort of the existence 
is of ap- 


Co-operation, were 
traits shown. Of course, 
dividual high in one trait is 
but it seems much more likely 
real relationship among the traits, 
a more extensive 
tained from a factor analy 


indom from a plant in which 


Further evidence of 
оГ the halo effect has been ob 
proximately 1,100 ratings selected 


at Ye 


“An Effective Revision of the Rating 


RUND -eevenstand (E. E ander 


Technique," Personnel Journal, 1934, 13, 125-134. 
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SINGLE TOTAL 
TRAIT 
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FIG. 8.4. Operation of the “halo effect” in industrial merit rating. 


about 9,000 employees had been rated.25 
ratings on twelve separate traits. 
tions between the ratings 


The chart used. involved 
These traits and the intercorrela- 
for each pair of traits are 
al matrix containin 
lable 8.7 is sufficient 
common factor is oper: 


shown in Table 
8.7. Such a correlation g correlations in general as 
high as those in ^ in itself to indicate that a 


ating to influence most, if not 
The results of a factor analysis of these ratings quite definitely justify 


this judgment. Factor analysis is a statistical technique that reduces 


25 Edwin Ewart, S. E. 
Industrial Merit Rating $ 


all, of the ratings. 


Seashore, and Joseph Tiffin, 


"A Factor Analysis of an 
ale,” Journal of Applied P. 


sychology, 1941, 25, 481—486. 
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TABLE 8.7 
Intercorrelations of the Traits in a Twelve-Item Merit-Rating Scale 
g 
— S 3 
Е = | RE = 
Traits 2 ж, кү А 5 
|2112 ЕЕ E 
9 3 P|i|z|$|i 8 
A S2 |29 m 
e 
T 
ү с e e 
2. Knowledge of Job. 
3. Versatility ..... 
4. Accuracy 
5. Productivity 
6. Over-all Job Performance... 
7. Industriousness 
8. Initiative 82 
9. Judgment 4.86] — 
10. Co-operation .80 |.72 |.76 
11. Personality .67 |. 80 
12. Health 53 52 71 


a set of measurements (such as test results or merit ratings) to the 
minimum number of basic variables or factors that will account for 
the variations in the original data. The factor analysis of the merit 
ratings revealed three basic factors, factor loadings for which are 
given in Table 8.8. In interpreting th 
meritrating items as they enter into each of the three factors, we 
Should bear in mind that the amount of the factor loading indicates 
the extent to which that item is related to the factor in question. 
An inspection of the merit-rating items entering into Factor I reveals 
that over-all job performance is loaded the most heavily; produc- 
tivity, second; industriousness, third; judgment, fourth; and so on 
down the list. If we were to attempt to name Factor I, probably the 
best name available would be "ability to do. the present job." In 
other words, this factor seems to bea job-performance factor. Since 
the factor loadings on all of the traits entering into Factor I are high, 


e importance of the different 
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TABLE 8.8 


Factor Loading After Rotation 


Factor Loadings + 
Trait _ Factor | Factor Factor h2* 
I | ur IH 
1. Safety р "a | —.039 469 
а; Knowledge of job 841 — 002 821 
3. Versatility ....... 795 030 439 
4. Accuracy .... А48 971 
5. Productivity ts 039 837 
6. Over-all job performance .. —.080 954 
7. Industriousness .009 
8. Initiative O94 E 
9. Judgment .. 3265 876 
10. Co-operation —.095 479 
11. Personality ... 009 E 131 
12. Health —.016 .836 1.027 
° Communalities. 


TA factor loading is the coefficient of correl 


ation between the specific variable and the 
factor involved. 


compared with the loadings on Factors II 
in Factor III), we infer that this fa 
of the three in determining the over-all merit rating and that, since 
all of the heavily loaded traits entering into Factor I deal rather 
specifically with ability on the job, it would seem safe to identify 
this factor as a job-performance factor. 

Factor II contains no elements so heavily loaded as are those 
entering into Factor I. Those most heavily loaded in Factor 1I are 
accuracy, knowledge of the job. and versatility. Judgment and safety 
are the fourth and fifth, respectively, but they are not so highly 
related to Factor II as are the first three traits named. If we attempt 
to name Factor II, a name must be found that combines the five traits 
as they are all related to the unnamed factor. 
ings for this factor is high in comparison witl 
must conclude that none of the twelve items o 
this factor very well. We are faced then with the task of naming this 
factor although we know only the following facts: 
relates with it 44, (2) knowledge of the job correlates with it .34, 
(3) versatility correlates with it 33, (4) judgment correlates with it 
.27, (5) safety correlates with it 25, and (6 


and II (except “health 
ictor is by far the most important 


Since none of the load- 
h those for Factor I, we 
f the rating scale “taps” 


(1) accuracy cor- 


) no one of these items from 
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the rating chart is a satisfactory name for the factor because no one 
of them correlates highly with the factor. 

From this evidence it would seem that Factor П may deal with 
the quality of performance on the job. Skill and accuracy are also 
suggested as possible names. Since knowledge of the job has the 
second highest factor loading, perhaps promotability or likelihood 
о! being promoted would be an appropriate identification of this 
factor. Whatever we may choose to call it, certainly this second factor 
is not the same as Factor I, and it does not have as much influence on 


the total ratings, under the system that had been in use when these 


merit ratings were obtained, as does Factor I. 

Factor III was found to be significantly loaded with only 
element, namely, health. In other words, this factor was related to 
the health ratings and to little else. A further analysis of this factor 
supports the inference that the “health” ratings were grossly unre- 
liable. Thus, the available evidence regarding this factor provides 
sufficient grounds for disregarding it. A further reason (if one were 
needed) for disregarding the health ratings would be that an em- 
ployee's health is, of all things, something that should be determined 
scientifically by a physician and not by the judgment of his foreman 


or supervisor. 


one 


conclusion one would reach from the foregoing 
in question should be 


aits should be identified 
analysis revealed. 


The logical 
discussion is that the merit-rating chart 
reduced to only two traits and that these tr 
w cover as well as possible the two factors that the 
This conclusion is the basic reason for the use of some of the em- 
ployee comparison systems, which usually provide for ratings on 
some broad aspect of performance such as “over-all job performance.” 
of traits rated involves no sacrifice 
in either reliability or accuracy. It may well be, however, that 
certain other advantages that accrue from merit rating—such as the 
al viewpoint of the foreman and the identifica- 
› or training—can be better 
erit-rating chart. The advan- 


Such a reduction in number 


increase in the analytic 
поп of the employee who needs hel] 


1 type of m 
ach, however, sometimes can be obtained 


ds in combination. The decision 
t be made by each company in 
ful consideration of the needs 


achieved by a more detailed 
tages of the analytical appro: 
by the use of two or more metho 
on which system is to be used mus 
the light of the evidence and after a care 
of the particular plant. 
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A similar factor analysis study by Kelly?* of a fourteen-item graphic 
scale for rating pilot competency showed that three factors (skill, 
judgment, and emotional control) accounted for all intercorrela- 
tions among the fourteen original items. | 

It should be stated that the presence of only two or three factors 
in the studies cited may be a reflection of inadequate training of the 
raters in the general principles of rating. A study by Driver?” of a 
similar set of ratings obtained by raters who had been given seven 
hours of intensive training in rating methods revealed much lower 
intercorrelations than those shown in Table 8.7. 

The general conclusion with regard to the halo effect is that unless 
supervisors have been trained very carefully they may allow their 
general impression of an employee, or their ev; 


aluation of one of his 
traits, to influence their ratings on other traits as well, 


Constant Error. Some raters tend to be lenient in m 
thereby giving many employees “high” 

to be “tough,” and give primarily “low” 
correction is made for such tendencies of 
different men that have been made by 
ably be compared. For example, in using a twelve-factor merit rating 
system, each factor having a maximum value of 50 points, the ratings 
made by one Supervisor averaged 405 points, while the ratings made 
by another supervisor (on a presumably comparable group of men) 
averaged 295 points. The ratings by these two supervisors are not 
comparable unless they are converted to a common base. 

Influence of Other Factors on Ratings. It sometimes happens that 
raters are influenced, unknowingly, by various factors, in some cases 
by factors that actually should not have such influence. Among such 
factors are department, job, age, and length of experience. 
Departmental differences. Very frequently 
in from different departments in 
one department to another, 
to actual differences in the merit of employees in the v 


ments, but it may also be due in p 
interpretation of the 


aking ratings, 
ratings. Other raters tend 
ratings. Unless a suitable 
different raters, ratings of 
different raters cannot reason- 


the merit ratings turned 
a given plant differ markedly from 
‘This discrepancy may be due in part 
arious depart- 
art to differences in standards or 
merit-rating scale among the departments. 


26 E. L. Kelly, “The Dey pment of a Scale for R 


CAA Div., Res. Rep. No, 1; 1943, Publ. Bd. No. 502 
States Department of Comme 194 


27 Unpublished study by R. 8. Driver, 


ating Pilot Competency, 
97 (Washington, D.C., United 


Atlantic Refining Co., Philadelphia. 
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Whatever may be the cause, when such differences do occur it is 
usually desirable to evaluate a given employee's rating in terms of 
the other ratings from the department in which he is working rather 
than in terms of the ratings obtained from the plant as a whole. 
This situation is graphically illustrated in Fig. 8.5, which shows the 
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FIG. 8.5. Differences in meri 


il merit ratings obtained from three departments 
departments and employing ap- 
hree departments selected for 
ind plant protection. 


distributions of tot: 
of a plant made up of fourteen 


proximately 10,000 men. The t 
illustration are engineering, maintenance, 4 1 
o show the marked differences that 


These three have been selected t 


230 INDUSTRIAL MERIT RATING 


may be found in ratings from one department to another. The 
difficulty of interpreting the significance of a merit rating without 
reference to the department from which it was obtained may be 
readily seen from inspecting Fig. 8.5. For example, a meritrating 
score of 350 would be a very low rating for a man in the engineering 
department. The same rating would be approximately average for 
a man in the maintenance department, and it would be very high 
for a man in the plant-protection department. Since one major 
function of a merit rating is to indicate how well—in relation to other 
employees—an employee is doing his present job, a fair and reason- 
able basis for comparing ratings of different men must be employed. 
When ratings differ markedly from one department to another, 
evaluation of any rating should be in terms of the department from 
which it was obtained. 

Job differences. Another source of possible diffic ulty closely related 
to the matter of department 


al differences is the Variation in rating 
often found from one job to another. 
job are consistently given higher 
on other jobs, such job differences 


When employees on any given 
merit ratings than are employees 
should be considered in evaluating 
the rating of any given employee. Fig. 8.6 illustrates this situation 
for 51 jobs in a sheet and tin mill, 
in order from the one receiving tl 
at the top to the one receiving the 
examiner) at the bottom. 
from 275 to 


The 51 jobs studied are arranged 
зе highest average rating (tinner) 
lowest average rating (opener and 
It will be noted that there is à variation 
385, or 110 points, in average merit rating [rom the lowest 
to the highest average rating. From these diflerenc it is clear that 
a rating of 300 is very high for an employee who is on one of the 
jobs located near the bottom of the list, but that 300 is very low for 
an employee on one of the jobs near the top of the list. The implica- 
tion of this fact is that the merit rating of 
evaluated in relation to the т; 
job or on jobs where the er 
same average merit rating. 
Age of employees. The age of an employee is another factor that is 
often related to the rating he receiv 
9,000 merit ratings obtained from 
tionship between total r 


an employee should be 
atings of other employees on the same 
nployees are given approximately the 


es. In one set of approximately 
a single industrial plant, the rela- 
ating and age is graphed (Fig. 8.7). This 
figure shows that an employee between the ages of thirty and thirty- 
five, other things being equal, is likely to get a higher merit rating 
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Tinner.......... 
Furnace operator 
Order tracer. 
Reckoner.. 


Roll turner m 
Roller, sheet mill cold rol 
Roller, sheet mill temper mills 
Shot blast operator. 
Weighmaster........ 


Machinist. 
Murer. 
Clerk. 
Single boy, tin mill hot mill 
Pickler... 
Electrician. 
Pipefitter.. 
Сгапетап............ 
Roll hand, 80" and 42 
Potman... 
Cleaner. 
Shearman, tin 
Test machine operator...... w 
General helper, tin mill hot mill. 
Millwright..... 

Doubler, tin mill hot 
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Leader, sheet mill hot mill. 
Machinist helper. 
Carpenter 
charger, anneal. 80" and 42". — —— 
Assorter, black plate..... 
Piler catcher, sheet mill. 
Scrap compressor operator. 
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Rougher, sheet mill hot mill 
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Foreman 
Painter. 
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FIG. 8.7. Relation between age and average merit 


rating for 9,000 steel workers. 


than an employee who is either older or younger, Fig. 8.7 also shows 
that after this high point is re 
rating takes place, as age 
employee with a merit r 


ached a progressive decrease in merit 
increases. It is clear from this chart that an 
ating of 330 is definitely below average if he 
is in the age range from thirty to thirty-five, but that he is well above 
average if he is in the age range [rom fifty-five to sixty. 

Other factors. The preceding factors that should be considered in 
aluating the merit rating of employees have been mentioned as 
illustrative of the kind of factors that have been found in a number 
of investigations to be related to merit ratings. Still other factors 
exist that may affect merit ratings in any given plant. Fig. 8.8, for 
example, illustrates the relationship found in one plant between 
merit ratings and length of service on the present job. In definite 


contradiction to ement before these results 
were obtained, this chart shows a progre 
ratings as the length of service on the job continues. In other words, 
the longer a given employee remains on a certain job, the lower the 
merit rating he is likely to receive from his supervisor. ‘The probable 
explanation for this relationship is that only 

are unqualified for promotion or transfer 
portant job are likely to rem 
period of time, Or perhaps, 
with longer service on their 
ployees and may 


£ 


the opinion of manag 


sive lowering of merit 


those employees who 
to another or more im- 
ain on their present jobs for a long 
in this particular 
present jobs are 
be unable to do the work 


plant, the employees 
in general older em- 
as effectively as younger 
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FIG. 8.8. Relation between years of service on 

present job and average merit rating for 9,000 


steel workers. 


men. Whatever may be the cause of the relationship, it is clear that 
Ite s and that it should, therefore, be considered in evaluating a 
given employee's rating. A rating, such as 335, that might be well 
below average [or an employee of short service on the job, would be 
well above average for an employee who has been on the job fifteen 


or twenty yea 

Fig. 8.9 graphs the relationship between merit rating and total 
Service in the plant. It is clear that the fluctuation in average merit 
"Кеа in the case of this 


rating with total plant service is much less m › 
relationship than in the case of the relationship with length of serv- 
ice on the present job. There was no marked or systematic change 
in total merit rating with total plant service. д Р 

It is not meant to imply from the results summarized in the pre- 
lationships found in the studies reported 


exist in exactly this same form in all industries. Indeed, there is 
every reason to expect that these relationships are not universal and 
that opposite trends may occur in many plants. Rothe has emphasized 


that there is no single fixed relationship between merit ratings and 
Ы па is not the universality 


length of service. The point to keep in mir 
of the particular trends discussed but the fact that no company can 
sults of the merit ratings in its own plants 


ceding sections that the re 


properly interpret the re 


11. F. Rothe, “The Relation of Merit Ratings to Length of Service,” Personnel 


Psychology, 1919, 2, 237-242. 
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FIG. 8.9. Relation between years of plant service and 
average merit rating for 9,000 steel workers. 


without definite knowledge of what trends and extraneous factors 
influence these ratings in that particular organization. 

Giving Rating Information to Employees. In one set of ratings studied, 
the numerical values, obtained by adding the points contributed by 
the twelve items comprising the scale, varied from 150 to 500. The 
reliability of this set of ratings as discussed in a following section is 
such that two employees must differ by at least 66 points before it 
can safely be assumed that a real difference between the two em- 
ployees exists. In the light of this situ 
employees exact numerical stateme 
early in life that the figure 400 is | 
fore, if two employces should rec 
numbers, one is likely to feel el 
there is no reason at all for 


ation it is unwise to give the 
nts of their ratings. One learns 
arger than the figure 399. There- 
eive ratings represented by these 
ated and the other depressed, though 
assuming that such a slight difference 
represents any real difference between the two е 
safer to divide the range of ri 
tell each employee only 
exactly where he stands i 


mployees. It is much 
atings into four or five categories and to 
in which category he is located rather than 
n that category. 

A second problem in giving out numeric. 
an employee compares his rating w 
previous time. Suppose, for ex 


al ratings arises when 
ith a rating given him at some 
ample, an employee's rating in 1958 
is 350. He is not satisfied and makes every effort during the following 
year to improve his performance on the job. Possibly he attends 
night school, reads material related to his job, and in other ways 
makes a sincere effort to improve his rating. At the end of the year 
the ratings are repeated and he finds that this time his numerical 
rating is only 345. One familiar with the fact th 
too rcliable, even at best, would cert 


at ratings are none 
ainly not consider such a slight 
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decrease from one year to another as indicating a drop in the em- 
ployee's merit. But the employee himself, if these numerical figures 
have been given out, is very likely to adopt the attitude, "What's the 
use?" If he has done everything possible during the year to improve 
himself, and finds at the end of that time that his rating is lower than 
it was before, he is unlikely to make any serious attempt in the future 
to improve his ability. This difficulty can be largely eliminated by 
giving out only general c ifications such as A, B, C, and D. A “B- 
grade" employee is less likely to experience a change of grade as a 
result of a few numerical points difference in his rating than if he is 


classified exactly according to his numerical standing. 


ADJUSTING RATINGS FOR UNDESIRED INFLUENCES 
We can see from the above discussion that ratings may be influ- 
enced by the rater's "constant" error, or may be related to such 
factors as the job. the department, and age. In order to determine 
whether there are differences in the ratings of employees by rater, 
is of the ra- 
tings such as those previously shown in Fig. 8.5, 8.6, 8.7, 8.8, and 8.9. 
Where it is found that ratings do differ significantly for the em- 
such as employees rated by different 


job, and department, it is necessary to make an analy: 


ployees in different categories ( 
raters, those in different departments, those on different jobs, and 
those of different ages), there are two possible explanations for the 
differences. In the first place it is possible that the differences are real 
differences—that the employees in one category in general are better 


than those in another category. The other po 
spurious factors such as 


ble explanation is 


that the ratings have been influenced by 


raters’ tendencies, and that the differences a 
ase the systematic diflerences—say, in the 


are not true differences. Where there 
ngs of employees in various rating 
by two or more raters), the fact of 


ire simply functions of 


these influences; in this ¢ 
ratings given by two raters— 
are significant differences in rati 
groups (such as employees rated 
these dillerences is immaterial if the ratings are to be used entirely 
within the context of the group. If the 
between or among rating groups, however, it is pertinent to make an 


as to whether there is 
al or spurious. In the absence of evi- 


ratings are to be compared 


informal judgment any justification for believ- 
ing that the differences are re 
dence to the contrary, it is probably most justifiable to assume that 
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they are attributable to raters’ tendencies or similar factors that 
should be ruled out. T 

In such a case the ratings should not be compared across rating 
groups unless they are adjusted for the differences. There are at 
least two ways of doing this. 


Adjusting for Differences in Means. Let us continue to use, as an 
example, the situation in which the ratings giv 


en by different raters 
differ significantly. In such a case, 


one solution is to determine the 
average of the ratings given by each rater, and compute the difference 
between each rater's average, and the average of all raters. This 
difference can then be added to or subtracted from the ratings given 
by a particular rater, in order to bring his ratings into alignment 
with those of other raters. This simple adjustment is satisfactory il 
the variabilities of the ratings given by the different raters are about 
the same.?9 


Adjusting for Differences by Standard Scores, 
method of adjusting for such differe 
ratings to a common set of numeric 
score (comparable score) m 
various types of stand 


A more systematic 
nces consists of converting all 
al values. Some type of standard 
ay be used for this purpose. There are 
ard scores, such as z- 
including z-scores, indicate relatively 
in a distribution, Such scores 
cases [rom the mean in standa 
tion” is a statistic 
Ww 


cores. Standard scores, 
the position of individual cases 
are based on deviations of individual 
rd deviation units. A “standard devia- 
al index of the degree of variability of the cases 
ithin a distribution. It is expressed in te 

values of the original distribution. In a relatively normal distribu- 
tion, two-thirds of the cases fall within one standard deviation above 
and below the mean, about 95 per cent are within two standard de- 
Viations above and below the mean, and about 99 per cent fall within 
three stand Thus, regardless of what the mean of a 
at the magnitude of its st 
is possible to express the deviation of any 
terms of the number of stand 
the mean. A 
the mea 


rms of the numerical 


ard deviations. 
distribution is, or wh andard deviation, it 
given numerical value in 
ard deviation units it is 
score is simply the deviation of 
in expressed in terms of standard 
29 The v ariabilities in the т; 
deviations. See Appendiy 
30 Ibid. 


above or below 
à given raw score [rom 
deviation units. 


atings can be compared by comparing their standard 
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FIG. 8.10. Illustration of conversion of two sets of ratings (A and B) to a common 


scale of z-scores. 


Let us now see how this helps us in comparing the merit ratings 
iter and as rated by a “lenient” 


of employees as rated by a “tough” 
rater. Let us suppose that the distributions A and B of Fig. 8.10 
represent, respectively, the total ratings given to their respective 
groups by rater A and rater B. We can see clearly that a rating of, let 
us say, 110 by itself, is meaningless unless we relate it to the distribu- 
tion of which it is a part (it means a very high rating by rater A, and 
a very low rating by rater B). These two distributions, however, can 
points on the 


both be converted to z-scores, as illustrated at certain 
distributions by the broken lines and dotted lines from the merit 
z-score scale below it. We can now see that a rating 


rating scale to the 
score of plus 2, but by rater B would 


of 110 by rater A would mean 4 
9. and that a rating of 100 from rater A 


mean a z-score of minus 2, 
would correspond to a rating of 125 from rater B, since both convert 


to z-scores of plus 1. 
Similar conversions can be made for r 
for different jobs or departments. 


atings of people from differ- 


ent rating groups, such as 


THE “WEIGHTING” OF TRAITS 
nventional rating scales for merit rating purposes it is 
o rate employecs on each of several traits or character- 
able to weight each of these traits 


In the co 
customary t 
i Usually it is considered desir 
hat seems to be the relative importance of each for 


according to w 
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success of employees in that particular organization. Thus one coms 
pany might weight initiative 20 points and judgment 5 points, 
whereas another organization might reverse this weighting of items. 
"Table 8.2 shows that of the eighteen charts analyzed, four, or 22 per 
cent, incorporated some sort of differential weighting for the various 
items. The remaining charts use either equal weightings or no 
weightings at all. Either of these methods is presumably intended to 
give the same importance to the several traits included on the chart. 
| At least two difficulties arise in connection with weighting items 
on a merit-rating chart. The first of these is that items are not neces- 
sarily weighted equally when all are given the same maximum 
numerical value, nor are they necessarily 
tended when a predetermined set of max 
used. In combining scores—whether they 
scores, production records, or 


weighted in the way in- 
imum values for cach is 
are merit-rating items, test 
any other set of values—the scores 
weight themselves automatically in proportion to their respective 
variability. Expressed in statistical terms, 
selves in proportion to their respective standard deviations. There- 
fore, if the variability of all employees on one rating item, say judg- 
ment, is twice as large as the corresponding variability of all employees 
on some other item, say initiative, 
ratings for 


the scores weight them- 


a direct. combination ol 
any employee on these two traits is actually weighting 
the judgment ratings twice as heavily as the in 
might, of course, be the wish of man 
items in this proportion, 


itiative ratings. It 
agement to weight those two 
but it is unlikely that the chance weights 
that creep into a set of ratings as 
abilities will weight the v 
management. 

The statistical re 
of the г 


a function of their respective varl- 
arious traits in the manner desired by 


ason for weights being determined by variability 
atings is discussed in some detail in Appendix A, p. 527. An 
example here may further clarify the principle. 

Suppose that 1,000 men 1 
judgment and initiative. Ea 
a 50-point scale, 


have been rated on two traits, namely, 
ch man has been rated on each trait on 
Suppose, for the present illustration, that all of the 
men have received ratings on initiative of between 30 and 35 points. 
Suppose, further, that the judgment ratings vary from 25 to 45. Il 
we now combine for each man his rating on initiative and his rating 
on judgment we will obtain a combination rating in which it has 
often been assumed (because each trait was originally rated on a 50- 
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point scale) that the two ratings are weighted equally. Under these 
circumstances, however, the traits are not weighted equally at all. 
which vary over a range ol 20 points—lrom 
ly four times as much effect on the 
ary over a range of 


The judgment га 
25 to 45—will have approximate 
total rating as the ratings on initiative, which v 
only 5 points—lrom 30 to 35. A method of combining the ratings 
so that they may be weighted equally is des ibed in Appendix A. 
slicated, it can only be said that the 
its is complicated and is difficult 
1 when all statistical sale- 


If this method seems rather com] 
rating of human personality tri 
enough to accomplish satisfactorily ever 
guards are followed. 

The fact that unknown weights for the v 
rating chart not only may but do creep in, if not guarc 
Statistically, is proved by an analysis of the merit ratings of 1,000 
The variability of the ratings on each of 
and the standard deviations are shown in 


arious items on a merits 
led against 


employees in a steel mill. 
twelve traits was computed 
Table 8.9. 


TABLE 8.9 


Standard Deviations of Ratings of Employees in Twelve Traits 


Standard Relative 


Trait 

Deviation Weight 
I. Salete ceres 55 180 
2. Knowledge of job 10 
3. Versatility 120 


Accuracy * 
5. Productivity о.е" 
6. Over-all job perfor 
7. Industriousness 
8. Initiative 
9. Judgment 
10. Co-operation 
11. Personality 
12, Health ier 
a J. Tiffin and 
ychology, 1942, 26, 57 


1:12. 
1.40 
„7 Journal of Applied 


“Weighting Merit Rating Items 


on each of these traits on a 50- 


Ihe employees had been rated . 
5 the management that this 


point scale, and it had been assum 
procedure resulted in total ratings uh 
amount by each trait. Actually, the 
largest standard deviation, were exerc 


à > ratings. 
the total ratings tha ratings, 


ed by 
at were influenced in an equal 


health ratings, which had the 
ising 40 per cent more effect on 


in the safety which had the smallest 
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standard deviation, Next in importance were the ratings on initiative, 
which were exercising 38 per cent more effect than the safety ratings. 
The relative weights actually exercised by each of the twelve 19 
are given in the final column of Table 8.9. It is doubtful whether 
the management of this company would have agreed upon iin 
weighting of items if the matter had been discussed when the chart 
was constructed. " 
The simple adding of ratings for several traits not only fails to 
weight the traits equally (except occ sionally and by chance) but 
also fails to give them any preassigned weights that might have been 
decided upon and crystallized in the form of a maximum value that 
each trait may receive. Suppose, for ex 
decided that accuracy is twice as impor 


ample, that management has 
tant as production and there- 
fore has adopted a chart in which accuracy is rated on a 10-point scale 
and production on a 20-point scale. This ; rangement will not neces- 
sarily result in accuracy being weighted twice as heavily as produc- 
tion, for the relative weights of the traits aye determined by the 
variability or spread of each and not by the 
to each. It would be 


for the production r 


maximum values assigned 
quite possible in the situation described above 
ratings to assume the heavier weights if the 
original ratings were directly added. 

A second hazard related to the matter of weighting items on a 
meritrating chart, even when proper steps have been taken to insure 
the functional operation of the weights decided upon, deals with the 
weighting of traits for employees on differe 
example, the case of rating tw 
secretary and one a private secretary to the pl 
In many organizations the receptionist Secretary, in order to do 
her job efficiently and satisfactorily, ne 
ance, poise, tact, and friendlin 
at all, of such traits 
The private secretary, 
traits, although she per 
on first appearance 
might well oper. 


nt jobs. Consider, for 
o clerical workers, one a receptionist 
ant superintendent. 


eds a maximum of appear- 
and very little, if anything 
as originality, versatility and intelligence. 
on the other hand, needs all of these latter 
haps does not need 


to be quite so personable 
às does the receptionist Secretary. Several traits 
ate to give a total over-all rating to the receptionist 
secretary considerably lower than that of the private secretary; and 
yet this receptionist secretary might Possess the one or two character- 
istics that such a job requires, so that not only is she highly satisfactory 
but actually she is able to do this job even better than the private 
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secretary w а it if 
cretary would be able to do it if she were transferred to it. In this 
co чї "ke i i 
: nnection Locke?! has suggested that the merit rating system should 
€ keyed to the jobs concerned. 
he use of a single over-all trait called “job performance” as a 


criterion as rec e Mai 4 
iterion as recommended on р. 227 largely eliminates this problem. 


| supervisor in rating an individual in terms of his or her ability to 
o his present job tends to take all of these factors into consideration 
n the situation referred to 


in an unconscious general evaluation. I 
above, it is quite likely that the reception 
in terms of her present job as highly as the private secretary is rated 
in terms of hers. But if the merit-rating chart is so set up that it is 
necessary to rate each individual on a number of specific points and 
ig from some combination of 
over-all result not com- 
are presented 


ist secretary would be ra ted 


then to determine the total merit ratit 
fese several ratings, it is quite likely that an € 
5 with the facts will be obtained. Here, then, we are 

a situation in which we must be careful about judging an em- 
ae fitness on his present job by adding the results of several 
15 in ating items. From this point of view, the halo effect, as Bing- 
name has pointed out, may be the saving grace of a [ractional merit- 
when a supervisor begins to rate any 


rati SVS 
ating system. In other words, 
s, he may, and probably does, first of 


given employee on several trait 
all center his attention upon the particular trait or traits that are 
Necessary for the employee on his particular job. After these traits 
have been rated, all of the remaining traits on the chart automatically 
fall in line in terms of where the key traits have been rated. But the 
old axiom that one cannot eat his cake and have 

an over-all merit-rating 
m really does fractionate an em- 
1 accurate indication 


it too prevails in 
the use of an itemized vs. system. To the 
extent that the merit-rating syste 
ployee's characteristics, it is unlikely to give ar 
Of his ability on his present job: whereas to the extent that the system 
1 owing to the halo effect, it is likely to 


adequate over-all indication. Some 
y using а dual system—that 


fails to fractionate the traits. 
Work well in terms of giving an 
roblem b 
ated on over-all ability on his 


are obtained. Such a 


companies have solved this pt 
is, one in which the employee is first Г 
present job before ratings of a fractionated sort 
dual system will accomplish both results with little more labor on 
"UN. Tadke: “Employee Ratings.” Personnel Journal. 1943. 21, 282-288. 

32 W, V, Bingham, “Halo, Invalid and Valid, Journal of Applied Psychology. 
1939, 23, 221-228. 
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the part of supervisors than is included in any of the systems now in 
use. 


RELIABILITY AND VALIDITY OF MERIT RATINGS 
The concepts of reliability and validity, as previously discussed in 
connection with tests, have corresponding meanings in relationship 
to merit ratings. The reliability of ratings is the consistency with 
which the ratings are made, either by different r; 
at different times. The validity of r 
are truly indicative of the intrinsic 


aters, or by one rater 
atings is the degree to which they 
“merit” of employees. 

Reliability of Ratings. It can readily be understood that r 
have an adequate degree of reliability in order to be useful for their 
intended purposes. For example, if on one occasion the rating for an 
individual is high and on another occasion it is low—when the 
individual himself has not changed—one cannot then 
given rating with confidence. The implication of this statement is 
that the more unreliable the ratings are, the greater must be the dif- 
ferences in ratings (such as between different employees, or for the 
same employee at different times) before we are justified in assuming 
that the differences in ratings reflect true differences in merit. 

The reliability of ratings is to some degree a function of the type 
of rating method used. For example, the reliability of rating scales 
is typically somewhat lower than for employ 
In connection with the reliability of rating scales, a study by Reymert 
and Kohn?? revealed the reliability for a nine-item scale to be .59 
when two judges were used. This figure is rather typical of the 
reliability that may be expected of 
two or three competent raters. 

Data on the reliability of ratings on each of 
chart, as well as the reliability of the tot 
8.10. 

The reliability coefficients shown in T. 
correlating results from pairs of raters w 


atings must 


accept any 


ее comparison systems. 


any merit-rating system based on 


a twelve-item rating 
al rating, are given in Table 


able 8.10 were obtained by 
ho had г 
ployees. The data are based on a total of 92 y. 
employees. 


Somewhat higher reliabilities typically 


ated the same em- 
aters and 4,500 rated 


are obtained with em- 

73 M. L. Reymert and H. A. K hn, 
Housemothers and Housefathers, 
204. 


"The Mooseheart Graphic Rating Scale for 
” Journal of Applied Psychology, 1938, 22, 288- 
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TABLE 8.10 


ility of Each Item of a Twelve-ltem Merit-Rating Scale, and Total 
Rating Based on the Sum of All Twelve Items 


Trait Reliability 
l. Safety ....... en 


3 

4. Accura А 
5. Productivity .......... 
6. Over-all job performance. 
7. Industriousnes 
8. Initiative 
9. Judgment 
10. Co-opera 
II. Personality 
12. Health 
Tanl ced as de ee ele i i Moe eg mam 


ion . 


ployee comparison systems. With a ranking procedure, for example, 
ratings with reliabilities as high as .85 to .95 have been obtained.™ 
Experience with the paired comparison method has indicated that it 
frequently results in relatively acceptable reliability. In one study, for 


example, 5 eight men were rated in common by supervisors A and B, 
eight others were rated in common by supervisors A and C, and 
eight others were rated in common by supervisors B and C. The re- 
sults of this study are summarized in "Table 8.11. The average correla- 
tion of .83 obtained in this study is typical of the reliability that has 
been achieved when this rating system is used. 


TABLE 8.11 


Rank-Order Correlations Between Paired Comparison Ratings of Eight Men 
by Two Different Supervisors 
Rank Order 
No.of men Correlation* 


Raters 
Aand B 8 81 
A and C 8 83 
Band C 8 86 
Average 83 


? See Appendix A, p. 536, for a description of the rank-order coefficient of correlation. 


34 Personal communication from Dr. E 
ersona 


for Community Research. Я ) 
35 Lawshe, Kephart, and McCormick, op. cit. 


I. C. Taylor of the Upjohn Foundation 
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All of these facts considered together point up the importance of 
knowing the reliability of ratings obtained with a merit rating system. 
This statement is not intended to imply that the ratings are of no 
value, but it does mean that one should be aware of their reliability 
and should not attempt to use merit ratings in a way that presupposes 
a higher reliability than they actually possess. 

In proportion as ratings are unreliable it is not a valid procedure 
to consider a slight change in rating from one time to another as 
indicating a real change in the merit of the employee. By means of a 
simple statistical procedure, it is possible to obtain for merit ratings 
what is known as the "standard error of measurement.” Unless an 
employee's rating changes by at least three standard errors of meas- 
urement from one rating to another, it is unsafe to assume that any 
real change has occurred. It is therefore very important for manage- 
ment to know the reliability of the ratings that are used. Only 
through such knowledge is it possible to know whether the ratings 
indicate a real difference between two employees or a real change in 
an employee from one time to another. 


Validity of Ratings, Quantitative evidence of the validity of r 
usually is difficult, if not impossible, to obtain. In f. 
sometimes are used because there are no o 
merit available. Under such circumst 


atings 
act, merit ratings 
ther criteria of employee 
ances the validity of merit ra- 
tings may have to be inferred from their reliability. 
mean that if there is a high degree of consistency 
raters in rating the 


By this we simply 
between and among 
same employees, it may be assumed that, because 
of this high reliability, the ratings presumably are indicative of true 
relative merit (validity). Although high reliability may be used as a 
basis for inferring the validity of ratings, it does not necessarily follow 
that low inter-rater reliability indicates that all of the ratings are of 
low validity. It is possible that low correl 

raters may simply be the result of the f 
not know the employees well e 


ation between and among 
fact that some of the raters do 
nough to rate them adequately. 

Different Raters. It is sometimes the practice 
aters rate each employee, 
pool, their ratings to obtain 
There is evidence 


Combining Ratings from 
to have two or more т. and then combine, or 
a single, pooled rating for e 
to support the contention th 
by competent raters are better th 


ach employee. 
at pooled ratings 
an single ratings. This was indicated, 
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for example, in a study by Bayroff, Haggerty, and Rundquist.?? In 
this investigation 400 Army officers (primarily majors and lieutenant 
colonels, attending a Command and General Staff College) were 
rated experimentally by various methods. They were also ranked by 
about 20 of their fellow-officers on “value to the Army." These rank- 
ings served as a criterion for "validating" the ratings that were made 
separately. The validity of an eight-step rating scale was determined 
by correlating ratings from this scale with the criterion rankings. 
The average correlation for individual raters was about .52 (52 for 
one group of 200, and .53 for another group of 200). When combining 
the ratings of ten raters, however, the correlations were .89 and .84. 
Thus, if there are several competent raters who can rate each em- 
ployee (as there were in this case) it would seem worth the time and 
trouble to obtain such multiple ratings. 

There is, however, a big "if" in this statement, for it frequently is 
the case in industry that the only person who really can properly rate 
an employee is his immediate supervisor. In fact, the very organiza- 
tion of a modern industrial establishment is such that the more ra- 
tings one attempts to obtain on a given employee, the further away 
from that employee in terms of contact with him one must go in 
order to obtain the additional raters. 

The reduction in the validity of merit ratings that occurs when 
ratings are made or reviewed by supervisors removed from the men 
at work is illustrated in a study reported by Bittner. Bittner found 
that although review and endorsement of ratings by the officer at the 
next higher level of command operated, on the average, to Increase 
the validity of the ratings, there was a loss in validity when the en- 
dorsing officers were far removed organizationally from the raters. 
Unfortunately it is not necessary to go very far before one has brought 
in raters w ho are so far away [rom the actual observation of the em- 
ployee on his job that their ratings of him are not only relatively 
worthless in themselves, but, what is worse, are also so inaccurate that 
when averaged with the ratings of the foreman in direct contact with 
the worker the result is to decrease whatever validity the [oreman's 


Rundquist, “Validity of Ratings 
“ Personnel Psychology, 197 


2 Bavroff, Helen R. Has п : 
as Related to Rating Techniques and Conditior 
7, 93-113. 

37 R. H. Bittner, ^ 
Psychology, 1948, 1, 403-432. 


Developing an Industrial Merit Rating Procedure," Personnel 


246 INDUSTRIAL MERIT RATING 


ratings may possess. One rotten apple may spoil a bushel of good ones, 
and it is even more likely to spoil one or two good ones if those one or 
two happen to be in close contact with the spoiled one. Thus there 
is considerable danger in assuming that pooling will automatically 
increase the validity of merit ratings. This result will not be ac- 
complished if the pooling necessitates pooling unreliable with re- 
liable ratings. Thus, it is desirable that a merit rati 
for the rater to state how well he is acquainted y 
being rated, and under what circumstances h 
nity to judge the employee. This m 
when such pooling is likely 
pooling if by doing so the r 


ng system provide 
vith the employce 
e has had the opportu- 
akes it possible to pool ratings 
to increase their value, and to avoid the 
atings would be less valid. 
Effect of Rater's Memory on Ratings. A condition th 
to make the ratings more consi 
the f 


at often tends 
ent from one year to another than 
acts of the situation justify is the supervisor's memory of his 
previous ratings of the employees. It is only reasonable to expect 
that when a supervisor rates a man twice, the second rating will be 
similar to the first if no marked new factors have arisen during the 
intervening period that might cause the supervisor 
estimate of the man. The extent to which this memo 
fluences the consistency of r. 
the correlation between г 
ployees who were r 


to change his 
ry element in- 
y determining 
ars for groups of em- 
and different raters on the two 
alysis are summarized in Table 8.12. 


TABLE 8.12 


atings has been studied b 
atings on successive ye 
ated by the same 
ons. The findings of this an 


Correlations Between Ratings on Successive Years 


9f Employees with 
Same and Different Raters 
Same three raters both y 
One new rater second year 


Two new raters second 
Three ( 


Correlation 
65 


year s 
all) new raters second year.. 
An inspection of this t; 


ible reveals à decre 
the correl 


ation [rom the situ 
same three raters were inv 


the bottom of the list, wh 
the second year, 


asing trend in the size of 
top of the list, where the 
ne two successive ye 


á new raters were involved 
ations should not, 


nts because the r 


ation at the 
olved during tł 
ere two or three 
These corre] 
terpreted as reliability coefficie 


ars, to 


of course, be in- 
atings were separated 
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by an interval of a year, and during a period of that length many em- 
ployees might actually change in such a way as to justify a change 
in the rating given them. The fact that a rather marked difference 
exists between the situation in which the same raters are involved 
and that in which one or more raters have been changed, however, 
indicates that the constancy of the raters does affect the consistency 
of the ratings. 


A MERIT-RATING CASE STUDY 
The merit-rating program of the Acme Steel Company, which has 
been in operation for several years, includes safeguards against most 
of the extraneous influences discussed in this chapter. A chart which 


includes ten factors is used. The factors are: 


1. Accuracy of work. 7. Initiative and acceptance of 

2. Quantity of work. responsibility. 

3. Use of working time. 8. Conduct on the job. 

4. Ability to work with 9. Care and use of equipment, 
others. tools, material, supplies, 

5. Ability to learn. power. 


6. Safety. 10. Attendance and punctuality. 
Each man is rated independently by two or more supervisors who 
are familiar with the man's work. Each rating is then converted to 
a common base to eliminate the raters’ tendencies. The average 
corrected ratings by the two or more raters for each man are then 
determined. The men on a given job or group of jobs in the standard 
promotional sequence are then listed in order of their corrected 
ng. The men in approximately the highest 10 per cent 
on this list are considered to be equal from the standpoint of the 
merit ratings and the man in this group with the longest applicable 
accepting any promotion that may be 


average rati 


seniority is given the option of 


made in the particular promotional sequence involved. 


SUGGESTIONS FOR IMPROVING A MERIT-RATING PROGRAM 

acts discussed in the preceding pages of this chapter 
actical use by deriving from them a number of sug- 
a merit-rating system. Some of 


Many of the f 
may be put to pr r 
installing and operating 


gestions for 3 
nt suggestions are summarized below: 


the more importa 
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3 1 18 TH 7 ^" ic t 
1. Train the raters.?* Rating people is a skill, and one that is no 
easy to learn. Good production men 


not necessarily good raters unless they 
Even at best, rating is subjective 


and even good supervisors are 
have been taught how to rate. 


and personal. Prejudice and bias 
can never be completely removed, and in the 


they may completely distort many r 
all raters attend a systematic tr; 
hours before making any 


absence of training 
atings. Companies that have had 
aining program of from six to eight 
itings have found, without exception, that 
the time and money spent on this tr; 


Subjects covered in the tr 


aining was a good investment. 
aining of raters include: 


а) The “halo effect" wh 
to avoid or reduce it. 
b) The importance of b 


at it is, how it affects ratings, and how 


asing ratings, whenever possible, on facts 
on. In rating a m 
instances when he faile 


example, are 
ment 


rather than on opini an's production, specific 
t expected production, for 
cing than the simple state- 
d Very often, 
cited in support of r 
ment, quality, and so on, 

c) The necessity for 


d to mee 
always more convin 
"production below par.’ 


specific instances 
can also be 


atings on co-operation, judg- 


the rater to m 
refuse to be influenced by 


ferred into a new 


ake up his own mind and to 
others. When 


department, it 
reaction of his former su sw accompany him, 
and so, perhaps rev im from Betting off to a fair, fresh 
1 on the basis of his Гог 
or even prob 
y reflect his perform 


a man has been trans- 
is not uncommon for the 


mer 


it is possible able that the 


rating will not adequatel ance on his new 
job. 

d) The importance of using the whole 
trait. If a forced distril 
guidepost percenta 
in the training 
portant for the 
traits should be 


Spread on each item or 
used, the 


e, be 


?ution system is 
ges should, of cours: 
But even i 


meaning of the 
thoroughly covered 
а chart System is used, it is im- 
raters to realize that the whole spread of the 

ate effectively, 
38 For a more extensive discussion of th 


R. S. Driver, "Training as à Means of Im} 


e importance Of tr 
Personnel, 1942, 18, 364-370. 


m : aining the raters, sce 
proving Employee 


Performance Rating,” 
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2. In addition to training as such, another procedure that in- 
creases the accuracy of ratings is to have them made in conference 
or under supervision. Adoption of this system does not mean that 
supervisors confer with each other about their men while the ratings 
are being made, but only that the ratings are made while the raters 
are gathered for this purpose under the guidance of someone thor- 
oughly familiar with the system. By the use of this procedure, several 
difficulties will be avoided. Careful thought will be given to the 
problem, and the hasty checking that often takes place if the super- 
visor is expected to “find the time" to make the ratings will be 
eliminated. 

3. After the ratings have been made, be extremely cautious in 
comparing the ratings of men in different departments or on differ- 
ent jobs. The need for this caution is brought out on p. 230. Unless 
a correction has been made for a man’s job, it is unfair to compare 
his rating with ratings of men on different jobs. 

1. Interpret the ratings in terms of actual job demands. A man 


should not be penalized because a rating shows him to be weak in 


some ability that his job does not require. 
5. Avoid the use of numerical values in discussing ratings with 
Numerical values give to ratings an appearance of greater 


employees. 
iity possess. The reason for this caution is 


accuracy than they in re 
discussed on p. 234. 

6. It is ordinarily wise to omit from the chart factors concerning 
which objective information can be obtained without using ratings. 
If production records are available, it is better to usc these in evaluat- 
ing the production of an employee than to rely ona supervisor's 
The same thing is true of quality of work, if an actual 
waste material is available, and of health. A 
r a man looks healthy or acts healthy, 
in to determine whether he really is 


judgment. 
record of rejects or 
Supervisor can judge whethe 
but it is the job of a physici: 
healthy. Р f 

7. Avoid pooling poor ratings with good ones. The use of one 
satisfactory rating is better than the pooling of many, if some of 
those pooled are likely to be in error. This subject is discussed on 


р- 245. 

8. A final suggestion rel 
ating scales, 
all possible supplementary information 


ative to the most effective use of merit 


ratings based on r or indeed of merit ratings based on 


any system, is to make use of 
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to be obtained from other sources. A very great deal of information 
about the performance of employees often remains unassembled 
and unused in many plants. Information on accidents and hospital 
visits, absenteeism, training time and costs, production, quality, and 
so forth, frequently is available, and can be very helpful in interpret- 
ing or supplementing merit ratings. Job-information tests are also 
being found useful by a number of plants 


as one of the tools to be 
used in upgr 


ading and promoting. In some companies the union 
has endorsed the use of tests for this purpose when merit ratings 
alone were not accepted. In a grievz 


ance hearing, an unsupported 
merit rating presented to an arbitrator as reason for an alleged dis- 
crimination against an employee with seniority is usually very diffi- 
cult to justify. But a merit rating supported by one or more test 
Scores on job-information tests or by records covering production, 
quality, and so forth, often forms a persuasive and conclusive case. 
Merit ratings serve their purpose most effectively when used in 
conjunction with all available additional information about the 
employee’s performance on the job. Merit ratin 
tion with such additional information 
sources of difficulty discussed in the рге 
ble aid in the administration of 


gs used in conjunc- 
and in the light of possible 
ceding pages furnish a valua- 
an industrial relations program. 


TRAINING OF INDUSTRIAL 
EMPLOYEES 


Employees must be systematically trained if they are to do their 
jobs well. No matter how carefully men have been selected, or how 
much aptitude they may have for their jobs, systematic training 
is essential if they are to reach a satisfactory level of job performance. 
Formerly it was standard practice to have training done by the fore- 
man or supervisor in charge of the work. Inexperienced men were 
sent to the supervisor (or hired by him) and it was his job to see that 
the new men were given the necessary training. But just as modern 
scientific management has found that experts should supplement the 
work of the foreman in making job analyses and setting rates, so 
also management is finding that the use of experts in training is 
advantageous as a supplement to the work of the foreman. This does 
not mean that outside experts need necessarily do the training. Their 
function, rather, is to set up the machinery for the training to be done 
by properly qualified persons, to supervise the construction or writ- 
ing of necessary manuals or other materials, and to keep in close 
touch with the accomplishment of the trainees during the instruc- 
tional period. 

The nature 
but the purpose 
gories: 


and purposes of training programs vary a great deal, 
s generally can be grouped into the following cate- 


1. Developing skills (the abilities of employees to perform their 
work effectively). 

2. Transmitting informa 
pany, its products or services, 


tion (such as information about the com- 
its policies). 


251 


252 TRAINING INDUSTRIAL EMPLOYEES 


3. Modifying attitudes (developing more favorable attitudes on 
the part of employees). 


DETERMINING TRAINING NEEDS 


Although training programs, generally, are intended to serve the 
purposes mentioned above, any particular program should be de- 
signed to meet certain specified needs. Training for the sake of train- 
ing is obviously a wasteful activity. Once one has identified the 
specific training needs, a training program should be developed to 
achieve these objectives. Where feasible, it is also desirable to meas- 
ure the effectiveness of the training in achieving the needs originally 
identified. Thus, before any training is carried out, it is in order to 
determine what specific purposes the training should fulfill. 

The determination of training needs may be clear-cut in some 
circumstances, but in other situations is far from being a straight- 


forward process. It is probably in part because of the difficulties of 
determining specific needs that some training programs have been 
ill-conceived. 


The methods of de 


terminin 
which 


are entirely su bjective to 
nature of some training situations is such th 
the needs must of necessity be ba 
survey by Mahler and Monroe! dealt in part with 
training needs of 150 companies. In the 
ing to methods of determining tr; 
of the companies were 
methods for productio 
ployees, A summary 
9.1, Although there 
it can be seen that, mmon methods 
preferred were (a) " (b) requests from manage- 
ment, (c) talks with supervisors, (d) Sroup discussions, and (е) 
analysis of reports, 


8 training needs range from thosc 
those which are quite objective. The 
hat the determination of 
sed on subjective judgments. A 
the analysis of 
portion of the survey relat- 
aining needs, the tr: 
asked to indicate their 
n, clerical 
ol these 


aining directors 
preferences for various 
and supervisory 
"pressed preferences 
are variations for the three types of employees, 
generally Speaking, the Most co} 
“informal observation, 


and technical em- 
is given in Table 


It is evident from the preferences for methods listed in Table 9.1 
that the determin 


mination of training needs at present is predominantly 
based on subjective judgments or observations, 


Although we some- 
W. R. Mahler and W. 


and Effectiveness of Traini 
Army, PRS Report No, 999, 


H. Monroe, How 
ng, Personnel 
15 March 19: 


Industry Determines the Need for 
Research 


Section, Department of the 
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TABLE 9.1 


Per Cent Preferences of 150 Training Directors for Various Methods of Determining 
Training Needs 
Type of Employ 


Method of Determining Technical- 
Productive Clerical Supervisory 


Training Needs 


а) Informal observation 12 12 11 
b) Requests from management 17 16 15 
с) ‘Talks with supery 16 17 14 
d) ‘Talks with non-supervisors 4 6 3 
©) Group discussions 10 10 13 
|) Training advisory committees 5 5 6 
8) Questionnaires to supervisors 2 2 2 
h) Questionnaires to trainees 1 2 4 
i) Supervisory morale survey 1 1 4 
7) Employee morale survey 4 1 2 
k) "Vests 3 4 2 
1) Merit ratings 4 6 4 
m) Intensive interview with sup 2 4 4 
n) Interview with union officials 2 1 4 
0) Analysis of reports (costs, turnover, 

grievances, etc.) 12 7 7 
b) Other 4 8 3 

Total 100% 100% 100% 


Source; Mahler and Monroe, op. cit. 
nt the validity of human judgments or 
it should be kept in mind 
udgments or observations 


е inclined to discou 
ations (frequently with good cause), 
that sometimes the method of obtaining j 
allects their validity. In our present context of determining training 
there have been at least a few training circum- 
e interesting techniques have been developed. 


times ; 


obser 


needs, for example, 
stances in which som 
Check Lists of Training Needs. Two illustrative activity check lists 
for recording “observations” have been presented by Fryer, Feinberg, 
and Zalkind. These check lists are shown in Tables 9.2 and 9.3. 
Table 9.2 is part of a check list to be used by a training specialist in 
observing the work of a production department. It provides for 
< “no” check whether or not each check list 
d in the department. As filled out for a 
that certain observations sug- 


indicating by a "yes" or 
statement has been observe 
it can be seen 


hypothetical situation, 
The other check list (Table 9.3) is one 


Best. possible training needs. 


339. H. Fisch. N. R. Feinberg. and 5. s. Zalkind, Developing People in Industry 


(New York, Harper and Broth 
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that would be applicable for identifying, in a similar mariner, the 
possible training needs for employees on a particular type of job, 
in this specific illustration the job of supervisor. | 

Judgments of Training Needs. A systematic approach to obtaining 
judgments of employees regarding training needs ot Management 
personnel was developed by Wood.* The study will be described 


in some detail—more to illustrate the method than the results as 
such. 


TABLE 9.2 
Check List for Needed Training 


Is Item Seen in Possible 


Items Recorded by Training Specialist This Production Unit? 


Training Need 
Yrs 


No 

Downward communications to supervisor 

slow x x 
Frequent gripes by supervisors 

about tools x 
Supervisors use suggestions from 

work x x 
Many rejects returned to production x 

stomers’ complaints from sales ignored x 
Turnover in shop higher than seems 

necessary x x 
Many lost-time accidents x 
Paper work up to date x x 
Raw-material delays x 
Supervisors use specialists of company x x 

Source: Fryer, Feinberg, and 7, 


alkind, op. cit, 


To begin with, about 500 Management personnel were asked to 
list or describe their ls, or those of their bosses. 
evelop three questionnaires, cach with 
ach questionnaire were similar, except 
ame of reference of the three questionnaires 


own training nee 
These listings were used to d 
68 items. The questions in e 
for the fr. 


» as follows: 
1. Your personal need. 


2. Your superior's need. 
3. Your subordinate's need. 


3 W. F. Wood, “Identification of Management Traini 
Mana та Needs” sis 
Purdue University, June 1956). UMS Needs" (Ph.D. thesis, 
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TABLE 9.3 
Sample Check List for Supervisors 
Checked for 
Adequate Possible 


Items Recorded by Training Specialist Performance Training Need 
9 > 


YES NO 

Keeps inventory of tools 3 
Prepares training outline for apprentices x x 
Takes unsafe machinery out of service x 
Checks all repairs x 
Maintains “hours of work” record x 
Inspects regularly for quality of 

product x x 
Informs on climination of waste x x 
Plans workplace layout * x 
Instructs on cost of materials x x 
Explains company policy to workers x x 


Source: Fryer, Feinberg, and Zalkind, op. cit. 
the questionnaires dealt with seven major areas of 


(one item from each area is given to illus- 


The items in 


training necds as follows 
trate the types of items on the questionnaire): 


Area 
1. Subordinate relations. 
9. Personal development. 
Labor relations. 


4. Wage and salary. 


Management control. 


с 


6. Technical knowledge. 


7. Knowledge of company. 


Each item could be checked by in 


[elt that he (or his immediate supervi 
“Real need" for waining as indicated by the 


need,” "Some need," or 
item. 

The statistical analysis of 
naires indicated Í 
seven arcas (with six o 


a preliminary 


airly satislactory 
[ the seven reliability coefficients being .86 or 


Example of item 
Coaching my subordinates to help 
them improve their performance. 
Getting my ideas down on paper. 
Handling a grievance. 
Understanding and applying the 
company's wage payment policy. 
Understanding the application. of 
departmental budgets. 
Further technical information on 
manufacturing processes. 
How the company products are sold 
to the consumer. 


dicating whether an individual 
sor or subordinate) had “No 


try-out with the question- 
reliabilities of the responses for the 
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above). The final forms of the questionnaires were administered to 
management personnel in three plants of a large company, as follows: 


Form No. Position 
Your personal need 310 Gen. foremen and superintendents 
Your superior's need 824 Foremen and gen. [oremen 
Your subordinate's need 89 Superintendents and top mgmt. 


Total 1,223 


One type of analysis made with the resulting data dealt with the 
degree to which training needs were perceived by individudls (self 
perceptions) as contrasted with their needs as perceived by their 
superiors and by their subordinates. Fig. 9.1 illustrates the pattern 
NEEDS AS PERCEIVED BY: PER CENT OF ITEMS. 

SUPERIORS 


INDIVIDUALS 


SUBORDINATES 


FIG. 9.1. Per cent of training needs items in “management control" area for which 


need was indicated by individuals, by their superiors, and by their subordinates. (From 
Wood, op. cit.) 


that emerged in all seven training-needs areas, this particular exam- 
ple being that of management control. In this, and in all the other 
areas, the superiors perceived the training needs of individuals whom 
they supervised as being greater than did the individuals themselves. 
In turn, the subordinates of the individuals perceived the training 


needs of those individuals (their superiors) as being less than did the 
individuals themselves, 


Job Analysis for Training Purposes. A study of training needs identi- 
fies the end results toward which training should be directed. Where 
the training is directed toward the development of job skills, a job 
analysis ol the job in question is the next step in the development of 
the training program. This involves a very detailed type of job analy- 
sis, one that is specifically designed for training purposes. 

An illustration of materials that may be used effectively in making 
a job analysis for training purposes is given in Figs. 9.2, 9.3, and 9.4. 
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IN 
spes DEPARTMENT. 


PAYROLL JOBS WITHIN DEPARTMENT 


зов TITLE зов TITLE 


Drill Pross Operator 


ING MATERIALS 


PURDUE INDUSTRIAL TRAIN! 


НО р, coucnow AND APPLIED rette 


FIG, 9.2. This is an A Card, used for listing payroll jobs within the department. 


(Courtesy C. H. Lawshe, 


Purdue University.) 


PAYROLL jog DRILL PRESS OPERATOR en MN 
wrn = EE 


UNIT OPERATIONS PERFORMED 


Ream with press 


Start and stop machine 


Tap with and without attachment 


Cloan, oil, and care for machine 


Top with fixture 


Adjust spoods and foods 
14 | counterbore and countersink 


Sot up work in viso 
: ill at angle 


multiple drill with attachment 


Grind a drill 


Set up a drill (chuck, socket] 


hrough — 
through 10 


Drill rough clearance holos 6 
e | Drill finish holes to 0129 ~ 

5 SIE t facin 
ә | Drill with jig Spo Е 


Drill casting with core drill 


STRIAL TRAINING MATERIALS 


со ravens 


PURDUE INDU: 


P Ukon or EDUCATION AND ATP 


for listing specific activities of a man 
ue University.) 


This is a B Card, used 
he job. (Courtesy Ge 


FIG. 9.3. 
on ћ 


H. Lawshe, Рига 
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UNIT OPERATION. Rough drill clearance holes through CARD NO. 7 

PAYROLL JOB. Drill press operator соре578.085 

INDUSTRY. — eee —- — ———-- -ОЕРАНТМЕМТт_ — ——— — 
OPERATING STEPS | ESSENTIAL RELATED INFORMATION 


1. Secure material А. Panilarize trainoo with shop layout 
2. Secure tools, lay out work В. Explain tool and supply system 
3. Center work according to instructions C. Explanation of shop routine 
4. Fit drill in sleeve D. Safety precautions 
Б. Placo drill and sleeve in spindle 1. Genoral rules 
6. Clamp up job in vise or strap clamps 24 Machine and accessories when 
7. Adjust table rough drilling 
8. Start machino 3. Personal safety 
9. Start machine in operation E. Lubrication of machine 
10. Lower drill with hand lever to work F. Trade terms 
11. Conter up wori, clamp to table, set stop 6. Blue print roading 
12. Engage automatic food, apply coolant H. Speeds and foods 
13. Drill hole through І. Selection of àrill 
14. Back up drill 
15. Stop machine 
16. Removo work 
17. Remove drill and sleeve from spinàlo 
18. Remove drill from sloove 
19. Clean up press 
Remove Оштв 


PURDUE INDUSTI 


FIG. 9.4. This is a C Card, used for listing the detailed steps and related information 
necessary for performing each part of the job. (Courtesy C. H. Lawshe, Purdue University.) 


Three series of these cards are prepared. On an A card, illustrated in 
Fig. 9.2, are listed all payroll jobs in the department. For each of 
these jobs a B Card, illustrated in Fig. 9.3, is prepared. On this card 
is listed every operation that is performed by a man on this job. For 
each operation a C Card, illustrated in Fig. 9.4, is prepared. When the 
analysis is complete for any given job, there will be as many C Cards 
for that job as there are operations to be performed. The C Cards thus 
become the training manual for the job. A careful use of this kind of 
analysis in training new employec 


avoids many omissions in the 
training that are almost certain to be made if some systematic pro- 
cedure is not followed. An application of this method of job analysis 
for a specific operation is given in Table 9.4. 

A unique type of job analysis for training purposes is illustrated by 
the work of Lindahl.! Although the particular method he used was 
specific to the job in question, this example illustr: 
ingenuity can be useful in developing a method 
particular circumstance. He set up a simple gra 


ates how a bit of 
appropriate to a 
iphic recording ap- 


ат. G. Lindahl, “Movement Analysis as an Industrial Training. Method," 
Journal of Applied Psychology, 1945, 29, 490-436. 
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TABLE 9.4° 


How to Prepare the Strip or Foxing Calender for Operation 


Step What to Do 


І. Advis 
required. 


2. Advis 
rial being processed. 


calender. 


Apply heat on all four rolls. 


6. Start. machine and test safety 
vices. 
7. Apply heat on next roll required. 


S. Place cutting bar on calender 


running strips ог foxing). 


9. Adjust. boards at 


#1 and #2. 


5 Ву permission of the 
pany, New York, X. V. 


mill man of first compound 


» take-off crew of type of mate- 


ce that correct. engraved roll is in 


5. See that all moving parts are free. 


back of feed rolls 


{ personnel and Training S 


How to Do It 
a) Check ticket. 


b) Indicate type and approximate 
quantity of run. 

a) Check list. 

b) Indicate type and approximate 


quantity of run. 

c) Indicate whether boards or rolls will 
be used. 

a) Check list. 

b) The #4 roll is interchangeable to 
obtain correct engraved rubber 
surface. 

c) See breakdown titled “How to 
Change a Calender Roll 

a) Be sure couplings are fastened. 

b) Open individual valves for cach 
calender roll. 

c) More steam on rolls #3 and #4. 

d) м steam on rolls #1 and #2. 

a) Be sure static discharges are out of 


way. 
b) Be sure no foreign object is near the 
bite of the calender rolls on the 


drive g Е 

a) Start motor (usually a separate 
button). 

b) Push starting button on central 
pancl. 


c) Decrease speed to slowest speed—as 
soon as calender starts. 

d) Pull safety stop cable from both 
sides of machinc. 

c) Test stop button on control pancl. 

a) Check ticket. 

b) Locate next roll on storage rack. 

c) Apply heat at storage rack. 

a) Check ticket. 

b) Sce that correct. cutting bar is in 
place on the calender above roll #6. 

с) See that cutters are in "no cut" 
position, "dog" released and lever 
ир. 

a) Set slightly narrower than desired 
width of finished calendered stock. 


ection of the United States Rubber Com- 
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TABLE 9.4 (Cont.) 


Step What to Do How to Do It 
10. See that rolls are clean. a) Clean surface with gasoline and 
cloth. 


b) Clean excess grease and oil from 
cdges of rolls. 
€) Be sure all rubber scrap removed 
from crevices at edges of rolls. 
J. Check to see that calender crew is a) Warming mill man has proper stock 


ready for run. at correct temperature, 
b) Take-off crew has correct reels or 
boards, 


paratus to show the stroke pattern followed in cutting tungsten 
discs. The machine studied made use of a rotating abrasive wheel 
that is lowered by means of a foot pedal to cut off a disc. After the 
disc has been cut, the foot pressure is released, the abrasive pressure 
is relieved, the abrasive wheel rises, the tungsten rod advances, and 
the machine is ready for a repetition of the cutting cycle. The record- 
ing apparatus used by Lindahl is illustrated in Fig. 9.5. Identification 
of the various parts of the cutting cycle is shown in Fig. 9.6. 


PAPER TAPE 


FIG. 9.5. Schematic drawing of apparatus used in obtaining graphic records of job 


performance in cutting discs with a foot-operated abrasive wheel. 


The cutting patterns found 


І | at various stages of training in the 
performance of a typical tr: 


: | ainee are illustrated in Fig. 9.7. This 
particular method of analyzing the job also lent itself to use as a 
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CUTTING CYCLE: 
TOP REVERSAL 
TIME 


f^ 


UP-STAOK£, WHEEL 
CLEARANCE 


[BOTTOM REVERSAL 
TIME 


FIG. 9.6. Identification of various parts 
of the cutting cycle as shown by the 
graphic record attained with the apparatus 


shown in Fig. 9.5. 


training device. By using this simple equipment to show trainees the 
specific errors they were making in their cutting cycles, Lindahl was 
able to improve the quantity and quality of work at various stages 
of training, and also to increase the life of abrasive wheels. 


CHARACTERISTICS OF LEARNING 


Human learning has been studied extensively by educational 
psychologists. Their work has been largely concerned with learning 
by children in school, but many of their findings and almost all of 
their basic methods of investigation are directly applicable in the 
industrial situation, i.e., to employees learning their jobs instead of 
children learning their school subjects. Two of these general findings 
deal with the learning curve and the plateau. 

The Learning Curve. In investigations of learning it is frequently 
the practice to obtain a “learning curve." A learning curve indicates 
the progress of individuals, or groups of individuals, in the learning 
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9 HOURS 


ШШ 


45 HOURS 


NYY Wy 


141 HOURS 


239 HOURS 


FIG. 9.7. Records of performance of a 
trainee at various stages of his experience 
on the job. 


situation under investigation. Such a learning curve for the opera- 
tion of looping in the hosiery industry is reproduced in Fig. 2.5 on 
p. 21, and a similar curve is reproduced on a card distributed to 
new employees, as illustrated in Fig. 9.10. Learning curves for the 
operations of trimming, covering, and hemming in the textile in- 
dustry are reproduced in Fig. 9.9 on p. 277. 

‘The general learning curve for a given operation shows at a glance 
the level of skill that has been reached by the average operator alter 
a given period of training or experience on the job. Anyone who 
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is responsible for the training of new employees on a specific job 
will find that a learning curve obtained from the records of previous 
employees is of considerable value. By comparing the learning curve 
of an individual with one based on the ave rage for many individuals, 
it is possible to see immediately whether the progress of the individ- 
ual is up to standard and, if not, how far the performance is below 
standard at any time in the instructional period. He will also be 
able to detect immediately whether an employee is maintaining his 
former level in comparison with the standard curve or is gaining 
or losing in comparison with other employees. In short, he will have 
a basis of comparison by which he can evaluate the effectiveness of 
his own instruction and the effectiveness of the learning that is being 
done by the new employees. If an employee falls below the curve 
by a significant amount, and, in spite of every effort of the employee 
or the instructor to remedy the situation, continues to lose ground in 
comparison with the curve for the average, it is possible that the 


employee should be transferred to some other job before too much 
time and effort have been wasted in training him. It is even desirable, 
in some instances, to supply each new employee with a copy of the 
general learning curve for the job and allow him to plot his own 
curve on the same chart, thus giving him a graphic record of his 
progress from day to day or week to week. 

It should not be inferred from the foregoing discussion that there 
is any generalized form of learning curve that can be reduced to a 
mathematical equation and that applies to all learning situations. 


Many factors determine the form of a learning curve, and these 
itly from one situation to another. Since one of these 


factors vary gre: 
factors is the method of training, it is not uncommon to find diflferent 
al operation when different 


learning curves for the same industri 
methods are involved. Indeed, a comparison of the resultant learning 
curves for dillerent methods of training is an excellent way to com- 
pare the cílectiveness of the methods. But with the various factors, 


such as method of training, held as constant as possible, a reasonably 


standardized curve results for a given operation for the average 
person. It is this learning curve that the job trainer should have 
able if he is to evaluate adequately the effectiveness of his in- 
super- 


avail 
struction and the progress of the trainces who are under his 


Vision. 
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The Plateau. In learning any complex task it often happens that, 
after a certain level of efficiency has been attained, a period of time 
arrives in which little or no improvement takes place. This period 
is followed by a later increase in skill. The period during which no 
apparent improvement occurs is known as a plateau. Plateaus are 
not always present in the learning curves for industrial operations, 
and when they are present it is sometimes possible to eliminate them 
by changed or improved methods of instruction. No matter what 
method of instruction may be in use, however, arrival at a plateau 
in the learning process often is characteristic of the average learner's 
performance. 

A typical example of a plateau in a learning curve is shown in 
Fig. 2.5 on p. 21. We do not need to concern ourselves here with 
the cause of the plateau, although it might be mentioned that a 
considerable amount of psychological investigation has been de- 
voted to this subject and a number of experiments have been made 
that have identified certain factors that may result in a plateau.’ 
If a plateau is 


characteristic of the average learning curve of an in- 
dustrial operation it is highly important for the job trainer who is 
supervising this training to be aware of the situation. Without such 
knowledge he may feel that his training is inadequate, that the 
trainees hi 


ve lost interest, that they have reached the maximum 
level of which they are capable and therefore need no further train- 
ing, or that many of the employees should be shifted off the job 
because they are unable to reach the level of production achieved 
by experienced operators. If, on the other hand, he is aware of the 
existence of the plateau, he will continue his instruction, encourage 
the trainees to stay with the job until the end of the plateau is 
reached, and hold in abeyance his final judgment of the trainees’ 
ability until they have had an opportunity to benefit from the final 
spurt in production that is almost certain to follow the plateau il 
the training is continued. 

| By analyzing the activities occurring during the plateau period 
it is often possible to modify the training program so that the plateau 
may be partially or entirely eliminated. Whether or not the job 
trainer is able to achieve this result, his knowledge of the existence 
of the plateau, together with his awareness of the fact that this 


6 W. H. Batson, “ koi een : 
1-92. ^n. "Acquisition of Skill,” Psychological Monographs, 1916, 21, 
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situation is by no means uncommon in the learning of industrial 
tasks, will enable him to cope with the situation in a more intelligent 
manner and to help tide the employees over a period that, at best, 
is likely to involve a certain amount of discouragement. 


PRINCIPLES OF LEARNING 

The problems of employee training may properly be considered 
as a branch of educational psychology or the psychology of learning. 
A great many investigations dealing with the problems of learning 
have been conducted; [rom these investigations various general 
principles, part of which are applicable to the industrial training 
situation, have emerged. The application of some of these principles 
in the development of training programs generally will increase the 
effectiveness of training. 
Knowledge of Results. One of the principles of learning that has been 
established from psychological investigations deals with “knowledge 
of results.” When trainees know how they are doing, their learning 
typically is increased. This principle was first pointed out in connec- 
tion with the learning of arithmetic among school children. Pan- 


lasigui and Knight? found that if children are consistently informed 


of all errors made in 
improvement in learning thea 
il they are given exactly the same sets ol drills and are not provided 
with a "knowledge of results." Book and Norvell’ found the same 
principle operating in the learning of mental multiplication. In 
their experiments the persons in the experimental group watched 
the record of their progress and attempted at each practice to make 
a higher score than the score made previously. Persons in the other, 
or control, group were not informed of their progress. These results 
are summarized graphically in Fig. 9.8. Curve П in Fig. 9.8 shows 
the results with the experimental group—the one that was given 
knowledge of results until the 10th practice period and no knowledge 
of 188 l from the 10th to the 15th practice period. Curve I shows 


arithmetic they show a significantly more rapid 
rithmetic computations involved than 


I. Panlasigui and F. B. Knight. “The Effect of Awareness of Success or 
fà jure, - Twenty-Ninth Yearbook of the National Society for the Study of 
Édücation Part II (Bloomington, Ill., Public School Publishing Company, 1930) 


611-619. 


SW. F 
1922, 9 


Book and L. Norvell, "The Will to Learn," Pedagogical Seminary, 


305-362. 
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the results with the control group—the one that was given no 
knowledge of results during the first 10 practice periods but was given 
such knowledge from the 10th to the 15th periods. The curves in 
Fig. 9.8 show that immediately after the tenth practice the groups 
changed their relative standing. The group that was then given 
knowledge of results (group I) forged rapidly ahead of the other 
group. 

One need not look long in industry to find situations parallel to 
this experiment. The work of Lindahl’ previously mentioned is an 
example of the application of the principle of knowledge of results 
to an industrial learning situation. In the investigation of inspectors 
summarized in Chapter 13 the accuracy of many inspectors was found 
to be significantly below that of which they were capable and also 
below the level of accuracy required for satisfactory job performance. 
It was found that the unsatisfactory level of accuracy characteristic 
of many employees in this department was traceable to the training 


2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Number of practices 


How knowledge of results affects performance in learning a 
new task. (See p. 265 for discussion.) 


FIG. 9.8. 


9 Lindahl, op. cit. 
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procedure that had been followed prior to this experimental work. 
The former training method consisted of placing each new inspector 
between two older inspectors who were asked to instruct the new 
employee in the details of the job. Since each of the older employees 
had a definite amount of work to perform during the day it was 
only natural that they should spend little if any time in training the 
new employee. Indecd, it was found in many instances that the older 
sult did 


employees resented this additional training load and as a ri 
not give the new employee adequate training in the details of the 
inspection job. This method of training resulted in a lack of standard- 
ization of inspection practice among the employees—many of the 
inspectors were overlooking certain defects that they were able to 
detect but that they had not been trained to observe. The new 
training program instituted in this department included the assign- 
ment of specific job trainers to the task of teaching new employees, 
so that the latter would be able to develop satisfactory standards of 
performance without guessing which sheets were satisfactory and 


which were defective. 

‘The general principle of job training is that new employees will 
improve very slowly—if, indeed, they improve at all—unless they 
are provided with 5) tematic and accurate information on the quality 
of their work. Provisions for furnishing new employees with definite 
knowledge of results should be an integral part of any training 
program. 
Motivation. Ordinarily speaking, people will not learn very much 
about anything unless they are motivated to do so, that is, unless they 
are supplied with an adequate incentive. Incentives in industry are 
usually considered under two general heads: financial and non- 
financial, Under financial incentives are considered those that pertain 
to methods of wage payments, such as an hourly rate vs. some form 
ol piece work. One of the major problems in industrial management 
is that of deciding upon a wage payment plan that will result in a 
satisfactory level of job performance and at the same time will be 
considered by the employees to be fair. If the plan in use does not 
place a proper premium upon high production, it чеп happens 
that the employees never bother to learn the skill required for a 
very high level ol job perlorinance. М аел 

A typical example ol this situation is furnished in a study by 
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Kitson.’ Kitson examined the production records of forty hand 
compositors whose experience ranged from one to twenty-seven 
years, the average being eight years. The average output of these 
employees was 55 units for a week of work on a scale of efficiency 
established by time studies. An incentive system of wage payment 
was installed that permitted the employees to earn a bonus for pro- 
duction over the previous average amount. Within five months 
these employees were averaging 97 units on the scale and at the 
end of a year the average output had reached 103 units. This experi- 
ment made it clear that the previous method of wage payment did 
not provide sufficient motivation for these employees to learn the skill 
necessary for high production, even though they had been on the 
job a number of years. 

Incentives are not limited to financial incentives. A number of 
investigators of this subject, for example Lee! and Miles,!2 have 
stressed the fact that such factors as recognition of good work, a fair 
system of promotion, and job security all lead to an attitude of mind 
on the part of the employee that helps develop a desire to learn the 
job well and to turn in a satisfactory performance on the job. 

Another aspect of motivation upon which the evidence is reason- 
ably clear and convincing is the relative desi rability of rewards and 
punishments. Translated into industrial terms, this question raises 
the issue whether a new employee will learn faster and better if he 
is complimented for all good job performance or if he is criticized 
for all poor job performance. Since any new employee will do some 
things correctly and other things incorrectly, it is quite possible 
to use either or both of these methods while he is learning the job. 
Judging from a number of related investigations in the field of 
experimental psychology, it seems clear that praising satisfactory 
performance is the more desirable method to follow.!? Modern in- 


10 H. D. Kitson, "Extra Incentive Wage Plans from a Psy 
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dustrial practice has largely adopted this point of view, primarily 
because it results in more satisfactory industrial relations.“ It is 
interesting and fortunate that experimental studies in psychology 
substantiate this judgment for the quite different reason that praise 
is superior to criticism as a means of inducing the employee to learn. 


Attention to Specific Features of the Job. All but the simplest of in- 
dustrial jobs require several different types of skill or ability. The 
stenographer must be able not only to take shorthand but also to use a 
typewriter. The inspector is often required to spot certain defects of 
appearance visually, other defects by weight or feel, and perhaps still 
other delects by means of readings taken from special instruments. It 
often happens that the several aspects of a job are sufficiently inde- 
pendent of one another to necessitate giving special training for each. 
Reference to Table 13.2 on p. 386 shows that the inter-correlations 
between accuracy of inspectors in detecting different kinds of defects 
are in general quite low. This means that the inspectors who are best 
in detecting certain defects are not necessarily better than average 
in detecting other defects. To learn an inspection job efficiently, new 
inspectors cannot simply be told to "throw out the defective 
material." They must be given specific instructions in the nature of 
the defects and taught what to look for in each specific case. Training 
should be directed toward the specific elements of the job. 


Transfer of Training. Does training on one industrial job transfer to 
another job? Will an employee who has been thoroughly trained in 
one operation be easier to train in a new operation than an em- 
ployee who has not had this previous training? These questions have 
stimulated a great deal of investigation by psychologists. At one time 
it was felt (with little or no experimental evidence to support the 
feeling) that training would develop certain general "powers" or 
“faculties” so that a person trained in one kind of activity would 
able to do many other kinds of activities in which these 
t was felt that the memorizing of Latin 


be more 


faculties might be used. I 
verbs and conjugations would improve one's memory so that he 


would be better able to memorize insurance premium tables or 
grocery price lists. In industrial terms, training in the operation 
of one machine, it was felt, would improve an employee in ability 


WJ. J. Jackson, "Reprimanding Employees," Personnel Journal, 1941, 19, 
73-80. 
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to operate some other machine with which he had no direct 
experience. 

This notion—the wholesale transfer of training—has been 
subjected to a great deal of experimental work, beginning with that 
of Thorndike and Woodworth.!? The conclusion reached by these 
early investigators—and substantiated by several more recent 
studies—is that the amount of transfer from one skill or mental 
function to another is far less than was formerly believed. Indeed, 
Thorndike!’ has concluded that transfer in a general way does not 
occur at all and that what is often regarded as transfer is simply 
due to identical elements in the two jobs under consideration, These 
identical elements may be activities (usually manipulative activities 
in industry), or methods of work. An example of the former would 
be any routine assembly operation that is identical with the opera- 
tion in some other assembly job. An example of 
be the methods of laying out work that would be 
job to another in the activities of a motion study 


the latter would 
similar from one 
or layout man. 

Training for industrial jobs should, except in very rare instanc 
be specific and to the point rather than haphazard and general. 
Often a training procedure will have a measurable effect upon one 
or more specific aspects of a job, and will have no effect whatever 
on other phases of the operation. For example, Frisby’? has shown 
that a landing machine trainer (a training device) speeds up learning 
in landing and takc-off but has no appreciable effect on other aspects 
of flying. 


The conclusion to be kept in mind is that supervisors should not 
€xpect more transfer to occur than can be expected in terms of 
definite similarities in the jobs. Because an employee has been able 
to learn and successfully perform one job is no guarantee that he 


will do as well on some unrelated job. On a second job he may 
succeed or he may fail, 


but his performance is neither limited nor 
determined by his perfor 


mance on the first job. 


. 15 E. L. ‘Thorndike and R. S. Woodworth, 
in One Mental Function upon 
Review, 1901, 8, 247-961, 384-385, 553-564. 

16 E. L. Thorndike, “Mental Discipline in High School Studies,” Journal of 
Educational Psychology, 1994. 15, 1-99. 83-98. 
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This principle is recognized by many supervisors and personnel 

men. The frequent shifting of an employee from job to job until one 
is found that he can perform satisfactorily indicates that the failure 
of an employee on one job does not necessarily indicate that he will 
fail on another. 
Negative Transfer or Interference. If the individual who has taught 
himself the “hunt and peck” system on a typewriter decides to learn 
the touch system, he must give up the use of all, or most of, the habits 
he has already formed. It is usually as difficult to break old habits as 
to learn new ones, and sometimes much more difficult. Thus, a 
person who has thoroughly learned the wrong way to do a thing 
before he is taught the right way to do it has the double task of un- 
learning old methods and learning new ones. 

Unlearning errors is a most wasteful form of learning.!? It is 

not surprising, therefore, to find experiments showing that when 
learners have previously been taught one method of doing a task, 
they have more difficulty in learning a new method than do learners 
Who have had no previous experience on the job at all. This principle 
is known as negative transfer, interference, or inhibition. Its applica- 
tion to the industrial situation suggests that the time to teach em- 
ployees the correct way to do a job is when they are placed on the 
job. not after they have had a few days or weeks of experience in 
learning incorrect methods. 
Distribution of Practice. In many learning situations the length and 
Spacing of practice periods is important for efficient learning. 
Generally speaking, people learn mre effectively when DIaeHes is 
Split up into periods than when it is scheduled continuously. The 
optimum lengths of practice periods and of interspersed changes 
(either rest or other activity) vary with the material to be learned. 

A study on the distribution of practice on an industrial job is re- 
ported by Mahler and Monroc.!? The training in question was job 
instruction training to supervisors, designed to qualify the super- 
visors to be more elfective in giving job training to new employees. 
One group of 300 supervisors received six hours of training spread 
over a two-week period. Another group received the six hours in 


eT Thorndike, E. O. Bregman, J. W. Tilton, and E. Woodyard, Adult 
Learning (New York, The Macmillan Company, 1928), 183. 
g (2 
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three two-hour sessions on successive days. In a later follow-up it was 
found that the first group (for which the training w 
two weeks) made fewer mistakes in training new wor 


5 spaced over 
s than did 
those in the second group (for which training was concentrated in 


three days). 


TRAINING METHODS AND AIDS 


Among the various methods of training are the following: 


Lecture. 
2. Demonstration. 
8. Film. 
4. Conference or discussion. 
5. Role playing. 


The lecture is used in a wide variety of training situations. The 
demonstration and film methods probably are used predominantly 
in job-skills training. The conference-or-discussion and role-playing 
methods are used primarily in supervisory and management training. 
Although certain methods obviously can be used for the same train- 
ing purposes, it has been found that for a given purpose one method 
may be superior to another, An example of an evaluation of training 
methods will be given, to indicate how different methods can be 
compared. The study in question is one reported by Fryer?” on three 
methods of training Air Force personnel in code learning. Four 
groups of men, equivalent in initial ability, were covered by the study. 
The training for the four groups w 


s follows: | 


l. Lecture (oral instruction with slides). 

2. Manual (students read illustrated manual). 
Film (15-minute animated film). 

4. No training. 


The content of the three training methods was the same. 
Immediately after tr. 


aining, and again after two months, an objec- 
tive 25-item test was 


given to the groups with results as shown in 
Table 9.5. The results in Table 9.5 show that the film method was 
superior, both immediately following training and after two months, 
to either of the other two methods investigated. 


20 D. Н. Fryer raining with Special Reference to its Evaluation,” Personnel 
Psychology, 1951, 4, 19-37, 
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TABLE 9.5 


Test Scores for Four Air Force Groups Trained in Code Learning 
by Different Methods 


Method of Training Average Test Scores 
Followin; After Two 
Training Months 
Film 17.9 16.3 
Manual 154 13.0 
Lecture 13.0 
7.0 


No training 

Source: Fryer, op. cit. 

Films have also been used successfully in certain types of industrial 
training. VanderMeer?! reports a study in which sound films were 
used in the training of engine lathe operators. He found a significant 
superiority in the operators trained by this method when compared 
with those trained by traditional methods. 

These studies showed a superiority of the film method over the 
others. It might be added that films are particularly effective as aids 
in showing certain mechanical operations, or in presenting material 
that cannot be demonstrated in a training group. Although films are 
very effective for some training purposes, they are, of course, in- 
appropriate for others. When used they should supplement the 
instructor, not supplant him. 

Without discussing all of the pros and cons of v 
methods, it can be pointed out that for some training purposes 
of individuals is a very effective procedure. This is 
in supervisory and management training, where 
role playing, and other participation methods are 


arious training 


"participation" 
particularly true 
group discussion, 
particularly pertinent. 

There is general acceptance of the notion that training aids add 
to the effectiveness of training, and there is experimental evidence 
to lend support to this belief. There is, however, also a danger in 
the use of training aids, the danger being that the instructor will 
become “training-aid happy" and rely on them to the detriment 
of the ellectiveness of the training. In other words they should be 
used judiciously, and, where used, they should be appropriate to 
the purpose. 


"The Economy of Time in Industrial Training: An 
ini of Engine 
90. 


21A. W. VanderMeer, Time i 
Experimental Study of the Use of Sound Films in the Tr 
Lathe Operators," Journal of Educational Psychology, 1945, 36, 65- 


274 TRAINING INDUSTRIAL EMPLOYEES 


Among the various types of training aids in use are the following: 


Movies (previously mentioned). 

Slides and film strips. 

Charts. 

Scale models, mock-ups, training devices. 

Blackboards. 

6. Flip-sheets (to supplement a lecture with illustrations that 
are flipped over on a stand, as needed). 

7. Printed materials (books, manuals, hand-outs and so forth). 

8. Television. 


= оо Io — 


A technique used by the armed forces with great success during 
World War II was the tachistoscopic airplane and ship recognition 
training. This approach, founded upon the basic work of Renshaw.22 
involves presentation of stimuli for a very brief period (often Mo 
of a second or less). By the use of this method, subjects have been 
taught to see and identify distinguishing features ol objects or forms 
when the “flash” presentations are reduced to an exceedingly small 
fraction of a second. In fact, Renshaw found that when trained by 
this method ordinary people rapidly achieve a degree of skill hereto- 
fore considered genius. The application of this approach to aircraft 
recognition training has been described by Terrell.?* Although this 
method of training has apparently not been used extensively in 
industry, it would seem to offer real possibilities for certain types of 
training, particularly on such jobs as inspection for appearance. 

Fryer, Feinberg, and Zalkin?: suggest the following ten-item 
check list for use in evaluating training aids. This check list will help 
the trainer to sclect the most effective device: 


l. The aid must help the trainee to be more critical. In the use 
of films and film strips, their dr 
trainee into passive 
the manner of 
critical thinking, 


amatic appeal must not lull the 
acceptance of the subject-matter, The aid and 
presentation. should stimulate independent and 


Rensha “The Vi i 
enshaw, “The Visual Perception and 


Tachistoscopic Methods,” Journal of Psychology, 1945, 20, 217-232. 


. M. Terrell, “Recognition Training in the Army Air Forces,” Military 
Review, Fort Leavenworth, 1945, 94, 40-44 А 


24 Fryer, Feinberg, and Zalkin, op. cit. 
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2. The aid must give an accurate picture of the concept which 
il represents. A training aid must not distort the presentation. The 
scale must be accurate so as not to confuse or exaggerate the object. 

3. The aid must be suitable to the level of abilities and experience 
of the trainee. A training aid must be selected that is neither too 
advanced nor too simple for the intelligence and educational back- 
ground of the trainee. 

4. The aid and all its significant parts must be seen clearly by 
both small and large groups. 

5. The aid must be easy to maintain and repair. An aid that breaks 
down frequently and requires frequent readjustments will be too 
discouraging to use. 

6. The aid must be economical to ship or store. Nothing on it 
should be so small or unique as to encourage pilferage. 

7. The aid should provide for a test of learning progress. The 
trainee should be able to recognize the actual article after seeing the 
aid and distinguish it [rom among several similar objects. 

8. The aid should be inexpensive, rugged, and safe. 

9. The aid must be properly designed. Glare must be controlled, 


height of mounting should be realistic, and all matters of set-up 
should be arranged properly before the presentation. 

10. The aid must have "appeal." It must be attractive in color, 
movement, or form, but not at the expense of clarity and accuracy. 
For example. the improper use of a bright color might direct the 
attention of the trainee away from significant parts. 


THE MEASUREMENT OF TRAINING 


As implied earlier, training should be carried out in order to 
fulfill specific training needs. After it is all over, then, it is necessary 
to determine to what extent the training has accomplished its in- 
tended purposes. As pointed out by Mahler and Мопгое,?5 the 
tendency in evaluating the effectiveness of training is to 


prevailing 
rely on "opinion. 
the effectiveness of tra 
greater emphasis on such measurement. 

of the effectiveness of training obviously 


' A few companies, however, attempt to measure 
uning in more objective terms, and there is a 


trend toward 


The measurement 
requires an appropriate criterion (meaning a relevant and reliable 


25 Mahler and Monroe, op. cit. 
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criterion). Many of the types of criteria mentioned in an earlier 
chapter in connection with test validation also can be used in 
evaluating the effects of training. Some of these will be discussed 
below, as they relate to training, with some illustrations of their use. 


Production. Job-skill training is to train people for production, and 
therefore the success (or failure) of the training is usually indicated 
by the production achieved by the trainees at various stages of their 
training. 

In many industrial jobs the work h 


as been time-studied, rates 
based on these studies have been set 


‚ and output or production of 
employces is indicated by production or earnings. A comparison of 
production from one time to another reveals 
effective the intervening training has been 
different methods should be tried out. A ty 
method has been reported by Blankenship and Taylor?’ for the 
operations of trimming, covering, and hemming among textile 
workers. The learning curves for these three operations, as published 
by Blankenship and Taylor, are reproduced in Fig. . In order 
that these curves may be comparable from one operation to another, 
the production in each case has been plotted in terms of Bedaux 
units. These units consider the actual motions involved in each 
operation and equate these so that a given number of Bedaux units 
means a given amount of production, regardless of the operation 
involved. Thus, thirty Bedaux units of production in trimming 


may be considered equal to thirty Bedaux units in covering or 
hemming. 


It will be noted that for each oper: 
five weeks of experience 
Bedaux units. With incre 
rose until, for trimming 


immediately how 
and whether new or 
pical example of this 


ation employees with less than 
produced from thirty-one to forty-one 
asing experience, the output in each case 
and hemming, it reach 
at the end of thirty-five weeks; while in the с 
Sixty-two units were reached in this leng 
that по serious discrepancy in speed of 
three operations studied. It will 
a serious discrepancy 
these jobs tended to 1 
jobs in speed of le. 


ed sixty-nine units 
ase of covering, only 
th of time. It is apparent 
learning exists among the 
also be apparent, however, that if 
did exist, that is, if employees on any one of 
ag consistently behind employees on the other 
arning, an exact quantitative measurement of the 


"Prediction of Voc: 
Journal of Applied Ps 


B. Blankenship and H. R. Taylor, ational Proficiency 
in Three Machine Operations,’ 


ychology, 1938, 22, 518-596. 
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amount of the lag would be indicated immediately by learning 
curves of this type. Such curves, therefore, serve the very useful 
purpose of providing a means of evaluating the successfulness of an 
operator-training program and spotting decisively those operations 
in which training is inadequate, either in quantity or quality. 
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FIG. 9.9. Learning curves for three operations 
in a textile mill. 


The question may be raised whether such curves as those in Fig. 
9.9 indicate the effect of training or the effect of experience on the 
job. The answer depends on the type of activity that has taken place 
during the period studied. Obviously, if no formal training has been 
given and each operator has been left [ree to pick up the "tricks of 
the trade" in whatever way he or she can, the curves would indicate 
only the improvement due to experience. On the other hand; 4f 
formal training has been given systematically over a period of wecks, 
the curves will indicate the amount of improvement in job perform- 
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ance occurring as a result of the training and experience. The curves 
simply show the change in job performance that takes place. Whether 
this change is due to training or experience or to a combination ol 
these factors can be decided only in the light of a complete knowledge 
of the conditions under which the operators have been working. But 
when the curves for a given operation are available, together with 
a knowledge of the working conditions, it is possible to evaluate in 
objective and accurate terms the effectiveness of the method. that 
has been used in training new operators. 
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FIG. 9.10. Learning curve of hosiery loopers. (Courtesy J. D. Boyd, Personnel 


Director, Melrose Hosiery, High Point, N.C.) 


A similar curve showing the relationship between production 
and experience on the 


job of looping in a hosiery mill has been 
reproduced on p. 


21 in connection with the discussion of individual 
differences among operators at different stages of the learning process. 
Another curve o[ learning for hosiery looping from another plant 
is reproduced in Fig. 9.10, a copy of which 18 given to all new em- 


ployees on this particular job in this plant, Although these curves 
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HOURS ON JOB 
FIG. 9.11. Average hourly production in relation 
to hours of experience of "fast" and "slow" learners 
on the job of preparing spools for a loom. (Adapted 
from McGehee, op. cit.) 


'aphed in terms of Bedaux units, the general prin- 


have not been gt 5 1 
in their construction are the same as those just 


ciples involved 
discussed. 3 

Data bearing on this subject reported by McGehee”? are plotted 
in Fig. 9.11, which shows the average production efficiency of fast 
and slow learners on the job of preparing spools for a loom as a 
function of time on the job. The nine “fast” learners reached 
standard production in less than the 10.8 months average of the 
The twelve “slow” learners required more than 10.8 


total group. е ( 
inis ard production. It will be noted in Fig. 9.11 


months to reach stand 
that the fast learners produced more than the slow learners at the 
end of each forty-hour period from the first throughout the eighth 
week. McGehee interprets these results with the statement that the 
supervisor who wishes "to retain only operators who would make 


average production in less than average learning time, could have 
І \ McGehee, “Cutting Training Waste,” Personnel Psychology, 1948, 1, 


331-340. 
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dismissed those who composed the slow group at the end of the 
fifth to sixth week of training. He would still ret 


ain the majority 
of workers who learned the job on an average 


of about two months 
less time than the average operators in the total group of twenty-one 
employees.” It would seem that a further use for data of the type 
plotted in Fig. 9.11 would be to instigate a search for differences 
between the fast and slow learners in methoc 
job. Such differences, if they exist, 
training procedure that would im 
on this job. 


ls of performing the 
might furnish the basis of a new 
prove most of the slow learners 


Production Time Required to Do the Job. It is sometimes more con- 
venient to measure the effectiveness of tr 
reduction in time required for the job 

An excellent example of the 
evaluation of a job-trainin 
Greenly.?* Fig, 9.12 


aining in terms of the 
as the training progresses. 

application of this method to the 
§ program has been published by 


reproduced [rom Greenly's article—shows the 


ou 
л 


a 
o 


22 5 T 


20 — 


TRAINING 
BEGAN 
HERE 
e, l 
FEB MAR APR MAY JUNE JULY AUG SEP ОСОТ NOV DEG 
FIG. 9.12 


| flying shears. 
BSR. J. Greenly, “Job 


Training,” Nati iati чите 
Labor Relations Bullet 8 ational Association of Manufacturers 


in, No. 35 (1941), 5-8. 
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reduction in time required to change the knives on a flying shears 
following a program of job training dealing with this operation. The 
graph shows that the average time required for the operation lor 
the year preceding the installation of the training program was 
twenty-nine minutes. Immediately after the training was undertaken 
à drop in the time required for the operation is apparent. This drop 
continued for threc successive months, at the end of which time the 
operation required an average time of only eighteen minutes. From 


à graph of this type it is a simple matter to compute the dollars-and- 
cents savings effected by such a job-training program. In this instance 
the eleven minutes saved, times the labor cost, times the average 
number of changes resulted in a saving of $1,710 per month or 
$20,880 per year. 

Number of Operators Meeting Production Standard. Where produc- 
tion standards have been set, a measure of the effectiveness of train- 
ing is the number (or percentage) of trainees who meet the standard 
altera given period of training. If a new training program is initiated, 
its value may be checked by a comparison of the percentage of 
operators wbo meet production standards after a given period of 
time with the corresponding percentage of operators who had met 
the standard after the same period of time under the previous 
program. This method of measuring the effectiveness of training is 
illustrated in Fig. 9.13, published by Lawshe.?? In this figure the bar 
graphs indicate the percentages of operators mecting a given pro- 
duction quota after four and after eight weeks of training. The bars 
show the results for a group of operators in a new training program 
and for a group not in the program. It is apparent that operators 
in the program excel those who are not, both at the end of four 
and at the end of eight weeks. 


wee 
Increase in Learning Rate. Comparison of the learning curves for an 
Operation under two sets of learning conditions provides another 
means of evaluating the relative effectiveness of two training pro- 
grams. Such a comparison is shown in Fig. 9.14 from Lawshe.?? In 
Fig. 9.14 are plotted the earnings of apprentices at the end of eight 
successive six-months periods under a piece work method of payment, 


20 C, H. Lawshe. Jr. "Eight Ways to Check the Value of a Training Program," 
Factory Management and. Maintenance, 1945, 103, 117-120. 
зо Ibid. 
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DURING FIRST 16 % 
FOUR WEEKS 22% 


DURING FIRST 37 % 


EIGHT WEEKS 46% 


П] 67 OPERATORS NOT IN PROGRAM 


RE] 48 OPERATORS IN PROGRAM 


FIG. 9.13. Effect of an "induction" program upon per cent of employees 


engaged in a record press operation who met production standards after four 
and eight weeks, respectively. (Figs. 9.13 to 9.18, inclusive, courtesy Factory 
Management and Maintenance, from C. H. Lawshe, Jr., "Eight Ways to Check 
the Value of a Training Program, 


factory Management and Maintenance, 
1945, 103, 117-120.) 


in comparison with earnings during corresponding periods of à 
group of apprentices paid the customary contract rates. It will be 
noted that under the piecework plan the 


apprentices are earning 
the same amount at the end of thirty months (five six-month periods) 
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FIG.9.14. Production of apprentices paid on an incentive plan in 
comparison with those paid customary contract rates, 
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as the apprentices under customary contract rates earn after forty- 
two months (seven six-month periods). 
Decrease in Breakage or Use of Consumable Supplies. If two train- 
ing methods result in a significant difference in use of tools, parts, 
and other consumable supplies, the method involving the smaller 
use of supplies is ordinarily the better one. This quantitative method 
of measuring the effectiveness of training is illustrated in Fig. 9.15.1 
The operators whose work is charted were on the job of cutting 
small tungsten discs on a machine using a rotary abrasive cutting 
wheel. One of the major costs of the operation was the use and re- 
placement of these wheels. In Fig. 9.15 the horizontal dotted lines 
show the percentage of wheels broken by previous employees, who 
were not in the training program, at the end of eight weeks, twenty 
weeks, and thirty-six weeks, respectively. It is apparent from the 
chart that in each case the trainees broke fewer abrasive wheels than 
did previous operators at the end of equal periods on the job. 
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FIG. 9.15. Decrease in abrasive wheel usage of trainee group in comparison 
arg with present employees of varying amounts of experience. 


31 Lindahl, op. cit. 
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Reduction in Number of Accidents. In many plants and on many 
operations, accident prevention is one of the basic matters covered 
by a training program. In such situations a means of measuring the 
effectiveness of training may be found in a comparison of accident- 
experience data before and alter the beginning of a new training 
program. This type of measurement is illustrated in Fig. 9.16 from 


Lawsh 


* In this chart are plotted the percentage of employees 


DID NOT ATTEND E | 3.2 


DECREASE OF 19% 


FIG. 9.16. Comparison of accident experience during first 30 
days of employment of employees attending a vestibule training 
program and employees broken in "on the floor.” 


having one or more accidents during their first thirty days on the 
job. The top bar is based on the record of the last seventy employees 
broken in “on the floor,” while the lower bar is based on that of the 
first seventy employees to go through anew vestibule training school. 
Reduction in Absenteeism. A similar measurement of the effectiveness 
ol training may often be obtained from records of absenteeism, This 
method is illustrated in Fig. 9.17, also from Lawshe.*! During each 
group's first thirty days of work there was an average of 5.1 days 
absent among the seventy operators who were trained on the floor, 


DID NOT ] 
ATTEND 54 


DECREASE OF 51% 


Comparison of absenteeism during first 30 days of em- 


employees attending a vestibule school and employees 
broken in “on the foo, 


awshe, op. cit. 
‚иша. 
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in contrast with an average of only 2.5 days absent among seventy 
operators who had vestibule training. 

Reduction of Labor Turnover. The expense of training new men is 
usually a significant part of production costs. Other things being 
equal, a training program that keeps labor turnover at a minimum 
should be sought. A further measurement of the effectiveness of the 
chool referred to above was obtained from data on turn- 
after the school was inaugurated. These results are 
9.18, from Lawshe.? Other investigations, such as 


vestibule 
over before and 


graphed in Fig. 


DID NOT 
ATTEND [ | 13% 


DECREASE OF 55% 


FIG. 9.18. Comparison of terminations before 30 days of em- 
ployment of employees attending vestibule school and employees 


broken in “on the floor.” 


one reported by Kelly and Ware, often show that employees who 
ure given systematic orientation show a lower turnover rate than do 
employees not so inducted into their jobs. 


Measurement of Information. To measure the effect of training in 
ry savings, using one or more of the 


terms of. immediate. monet 
indices described above, is not always possible. However, measure- 


ment may often be made of the effectiveness of training in such 
knowledge of job. technical information, 


matters as company policy 
and so on, by means ol specially constructed tests. For example, 
industries devote a considerable amount of attention to super- 
visory training conferences. Such conferences frequently emphasize 
the importance of company policy and devote a considerable amount 


many 


of time to instructing supervisors in ways of handling numerous 
kinds of problems, the solutions of which require a knowledge of 
company policy. It is not necessary to assuine that such conlerences 
implant the necessary or desired information in the mind of the 


34 Ibid. , я ш * 
35 R. W. Kelly and Н. F. Ware, “An Experiment in Group Dynamic 


' Advanced 


Management, 1947, 12, 116-119. 
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supervisor, nor is it necessary to rely upon the supervisor's QU 
to such questions as, "Have these conlerences improved your ability 
to handle situations?” A more satisfactory method ol evaluating such 
conferences is to resort to the general principle of measurement. 
Such measurement can readily be made by means ol specially con- 
structed true-false or multiple-choice questions that cover thoroughly 
the subject-matter of the conferences and that determine in quantita- 
tive terms just what the supervisors know and do not know about the 
subject-matter before and after the conferences have been held. 
Typical examples of the kind of questions that may be used for this 
purpose have been published by Mapel.#6 


If an employee is called out for work at 8:00 р.м. because of a vacancy 
in a position regularly filled by another employee, and he works until 
12:00 r.m., he should be paid for: 

1. 4 hours work. 
2. 5 hours work. 
3. 6 hours work. 
4. 8 hours work. 

In department “A” there are three shears: John Jones is first helper on 
No. 1 shear, who, duc to sickness of the shearman, has acquired two weeks 
experience as а shearman. Several. months later a vacancy exists in the 
shearman's position. First chance at the va ancy should be given to: 

I. John Jones. 


2. The first helper with the longest departmental service. 

3. First helper with the greatest plant service. 

4. The first helper with the longest service 
are relatively equal. 


where combined factors 


Questions such as these result ina measurement—not an estimate 
or 


r a guess—that reveals whether the men who have 
actually have achieved an increased underst 
and the union contract. 


been trained 
anding ol company policy 


Questions of this general form m 


of training to determine the 
dustries have 


ay be used in still other areas 
effectiveness of instruction. Many in- 
in-service training that covers technical information 
or content peculiar to the individual industries. The trade of pipe 
fitting, for example, though many of its details are common in 
various industries, often involves certain particul 


ar information of 
a technical nature 


that is required of the Pipe fitter 


s in a given in- 
aining covering this specific techni 


dustrial plant. If tr cal information 


36 E, B. Mapel, 


"Stimulating Employee Self-Improve: 
1941, 19, 316-324. 


ment," Personnel. Journal, 
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has been given, it is only reasonable for management to ask whether 
the training has been effective. This can be determined by such 
questions as the following, taken from a typical test used in a large 


steel mill: 


The correct pressure to use when unloading an acid tank car is 


(1) 27 (2) 36 (3) 64 (4) 90 pounds ( ) 
The correct pressure to use when unloading an oil tank car is 
{1). 27 (2) 36 (3) 64 (4) 90 pounds (6 ) 


Oil and grease must be kept out of a pipe used for explosive materials 
because (1) contaminated gases do not burn so well, (2) an explosion will 
result, (3) it will cause clogging of the burners, (4) it makes repair work 


more difficult. 

City water lines should not be connected to mill water lines because 
(1) this would contaminate the city water, (2) city water is more expensive 
and should be used for drinking only, (3) the chlorine in the city water 
would damage machinery and steel product, (4) mill water is under high 
pressure and this would burst the city water lines. 

The foregoing illustration will suffice to show that whatever may 
be the subject-matter of industrial training it is usually possible to 
devise some sort of quantitative method to measure its effect. The 
measurement may involve any one or several of the methods dis- 
cussed. and in some instances it is, indeed, desirable to utilize several 
to measure the effectiveness of training. In many situations, then, 
ning program on faith or 


management need no longer accept a 0а 
because of someone's flowery statements about the presumed. value 
of the program. The application of psychological measurement may 
make it possible to evaluate training objectively. Without such 
measurement, there is no way of knowing whether the training is 
worth what it costs, or, indeed, whether it is worth anything at all. 


TYPES OF TRAINING 
The various specific types of employee training programs generally 
can be grouped into the following areas: 


1. Orientation training. Such training is directed toward orient- 
ing new employees (and even present employees) to the company. 


In particular it is directed toward providing information about the 
company, its products or services, its policies, organization, and so 
forth, and toward developing favorable attitudes on the part of 


employees. 
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2. Vestibule training. This is for the development of job skills, 
but is conducted in a separate training facility rather than at the 
actual job location. In vestibule training the job situation is sim- 
ulated, but the entire emphasis is on training, not on production. 
3. On-the-job training. This consists of training while the em- 
ployee is actually on the job. 
4. Apprentice training. 


Apprentice training typically consists of 
specified amounts of classroom instruction, and of shop practice 
under the direction of a craftsman. It is directed toward qualilying 
apprentices to become fully qualified craftsmen, 

5. Technical training. This type of training is set up to provide 
instruction for employees in various technical areas related to their 
jobs, such as drafting, laboratory procedures, and so on. 

6. Supervisory and management training. This is directed toward 
improving the effectiveness of supervisory and 
sonnel. 


management per- 
7. Other training programs. Among other training programs is 
the type that is used by some companies in training college graduates 
who have been employed upon graduation: such training frequently 
consists of a period of months, or even years, ol experience in many 
of the departments of the company. Although such employces usually 
are assigned to jobs in whatever department they are with at the 
lime, this variety of experience usually is thought of as training for 
future management responsibilities, by giving them an intimate 
familiarity with many phases of the company. Another type ol train- 
ing carried out by some companies provides opportunities lor em- 
ployees to take general subjects (that may, or may not, be related to 
their jobs), and cultural, and even rec reational subjec ts. 


In the administration of training, most training is given by the 
company itself, although "experts" 


may be brought in on certain 
aspects of the progr 


am. In some cases, however, a company may make 
arrangements with a high school, colle 
tional institution, 


particularly the 


ge, university, or other educa- 
ining for its employees. This is 
case with the classroom instruction of apprentice 
training, with technical tr 


types of programs. 


Of the several types of programs listed, the most common would 
seem to be on-the-job tr 


to provide t 


aining, and with some of the miscellaneous 


aining, apprentice training, and supervisory 
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and management training. We will therefore discuss these methods 
in greater detail. 


On-the-job Training. In one sense, the term 
a catch-all term, since it has been used in many different situations, 


on-the-job training” is 


including some in which, for practical purposes, employees have not 
received anything that could be called "training." Where honest-to- 
goodness on-the-job training is given, there is a systematic and organ- 
ized effort made to train new employees, and to retrain present em- 
ployees, in the job skills they are supposed to have, this being done 
while they are actually performing their jobs. This may be done by 
the supervisor, or it may be the function of a job trainer whose sole 
function at the time is that of training. 

The sources of information for the job trainer (whether he is also 
'e varied. In some instances it may be desirable 


a supervisor or not) : 
for him to spend a period of time in the factory in which the machine 


itself is manufactured. By so doing he often learns many things about 
the operation of the machine that could be learned only with great 
difficulty, if at all, without this factory experience. It is often desir- 
able for the job trainer to work in close co-operation with the in- 
s it is often 


dustrial engineering department. By motion-study anal 
possible to change the work pattern so that the actual number of 
motions or complexity of motions in performing the job is con- 
siderably reduced. In nearly every instance it is advisable to have 
the trainer work as a trainer while he is on this job and not partly 
as a trainer and partly as a producer or supervisor. The illustration 
that will be cited in Chapter 13 on the training of inspectors typifies 
the difficulties often experienced when training is offered by an em- 
ployee who also is responsible for certain production. Of course it is 
often impossible to allocate any man or men permanently to the job 
ol training. When the training has been completed, the job trainer 


often returns to his former activities, either as a producer or a super- 
Sal trainer when 


visor. But usually it is advisable for him to function: 
in operator or supervisor when he is not 


he is doing training and a 

doing training, and not attempt to do both jobs at the same time. 
A great deal has been said in the early part of this book concern- 
ing the magnitude and significance of individual differences in em- 
zed that these differences are 


ployee productivity. It was empha 
often due to individual differences in employee capacity for the job, 
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which is measurable by appropriate tests at the time of hiring or 
placement. But it should also be recognized that individual difler- 
ences in employee productivity are often due in large part to 
differences in the training that employees have been given. Seashore”? 
has pointed out that at least three basic factors may cause individual 
differences in human abilities. These factors are: differences in bio- 
logical bases of performance, differences in the amount of previous 
training, and differences in the particular work methods that are 
adopted by each individual during the learning period. If several 
new employees are started simultaneously upon a new job that is 
somewhat complex in nature, and if these employees are not given 
identical and standardized instruction in the operations of that job, 
it is quite unlikely that all will be equally skillful in adopting the 
most satisfactory work methods. It is exactly as if a number of persons 
start simultanteously, without instruction, to learn the operation of 


a typewriter. Some, if not most, persons in this situation will adopt 
the so-called "huntand-peck" system, because this system is easily 
understood even without instruction and because it results almost at 
once in some evidence of accomplishment. A few, perhaps, who take 
the trouble to study the nature of the problem and thus become 
familiar with the fact that the touch system exists, and who are will- 
ing to sacrifice immediate evidence of accomplishment in favor of a 
learning procedure that eventually will result in considerably greater 
accomplishment, will not attempt the “hunt-and-peck” system at 
all but will start immediately to learn the touch system. After a 
period of time, say three months, those who learn the touch system 
will be many times more skillful at operating a typewriter in terms of 
both speed and accuracy than those who followed the more im- 
mediately apparent method of "hunting and pecking.” With full 
recognition of the greater efficiency of the touch system, every com- 
mercial school supervises the training of students in typing so that all 
are taught the more desirable method. To facilitate the instruction, 
use is made of such devices as the blank keyboard to insure adherence 
to the preferred method and to avoid any relapse, even temporarily, 
to an undesirable method. 


In many ways, performance on an industri 


al job is similar to typ- 
ing. If employees are placed upon a ne 
) ] 1 


w job without formal instruc- 


Сат R. Н. Seashore, "Work Methods: An Often N 


| ; eglected Factor Underlying 
Individual Differences,” Psychological Review, 


1939, 46, 123-141. 
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tion in the operation of the job, they may adopt inferior methods of 
performing the job. They may use work methods, to use Seashore's 
terminology, that will become fixed in the form of work habits that 
result in generally low production and that later must be unlearned 
belore proper methods can be instituted. 

This situation can largely be offset by a program of job training 
organized so that every new employee is taught from the outset the 
proper way to do his job. The job trainer must be a man who is 
thoroughly acquainted with motion study and who either has con- 
ducted motion studies of the job or has available such motion studies 
from the industrial engineering department. He must be a man who 
is able to teach the proper method to the new employees. The ability 
to teach presupposes something more than the personal skill that he 
He must be both able and willing to explain the 


himself may possess. 
approved methods, be patient while methods are being understood 
and followed, and be willing to devote considerable energy to the 
encouragement of employees during those periods in the learning 
process when little or no improvement or accomplishment seems 
apparent to the learners themselves. For example, reference to Fig. 
21 will show that the average looper in the hosiery in- 
a plateau in learning from the seventh 


2,9 on p. 
dustry reaches what is called 
to the twelfth month on the job. During this plateau period little il 
any improvement in production is attained and as a result many 
i ling that they have attained the limit of their produc- 


employees, lee 
; d with their earnings, are likely to quit the 


tion and being unsatisfie i t 
\ considerable investment is required by the company to bring 


job. Р У 
his level of performance. If an employee decides 


an employee up to t 
to quit at this point, 
functions of this job t 
job until this plateau 
the evidence of the p 


the investment is largely wasted. One of the 
rainer, then, is to keep the employees on the 
is passed. To do this requires a knowledge of 
lateau and an ability to explain it to the em- 


ployees. 


One device use s ] E d 
loopers is illustrated in Fig. 9.19 and Fig. 9.20. The 


vare distributed to the new employees, 


d by the trainers in а hosiery plant as an aid in 


teaching new 
facts given on these c ards, whicl 


a number of points that lacilitate learning the 


serve to emphasize 
looping operation. 

‘The job trainer has many re 
yecific routine of job ре 


sponsibilities in addition to instruc- 


: A rlormance. Olten he is the only 
tion in the s} ) 
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LEARNING TO LOOP 


ACCEPT suggestions from instructor, or from ex- 
i tors. 
те n e . atl the end at ihe 
full period of six months (960 hrs.). especially dur- 
ing the last half of period try to correct faulty posi 
tion, bad habits, unnecessary random movements, etc. 
Below is a "looper curve," made from actual experi 
nces of learners in Melrose. 

Sometime afver the Sth week (it may happen as late 
as 12th week) you will reach a "plateau," or leveling 
off period. This is to be expected. This period is 
very IMPORTANT, even though you do not gain 
dozens as fast as before. 


Normally this plateau should not last longer than 
four weeks. 


You will find that when you start to leave the pla- 


teau you will probably make greater progress than 
before you reached plateau. 


Try to make a dozen more today than yesterday. 
Hold yourself to а goal. 
If work changes during learning period, you may 
lose dozens; do not become discouraged. Also some 
days you will make more than other days; the num- 


ber of dozens will change slightly, but the general 
trend will be upward. 


There should be no absence from work during this 
time especially. Á à 

Lost time during any part of learning period delays 
progress 


Do not let "making the code" be your goal; a good 
operator will greatly exceed the "code," 
On 30 pt., learner will be slower during early weeks, 


plateau will come later, final dozens less. Confer 
with your foreman, 


FIG. 9.19. 


Training material distributed to new loo 
program of the Melrose Hosiery Company. 
Melrose Hosiery, High Point, N.C.) 


Pers as a part of the training 
(Courtesy J. D. Boyd, Personnel Director, 


man with whom the new employees 
sions that they form of the company in the ez 
ployment, and that often remain with them 
employees, are often largely de 
job trainer. 


are in daily contact. The impres- 
"ly stages of their em- 
as long as they remain 
pendent upon their 
He must be able to expl 


ployees and to give them convincing reasons for 
these policies. He must be able to explain the w 
operation and to show why this plan has been 
pany rather than some other 
If he finds that certain phases 
generally or are not 
this information to 


reactions to the 
ain company policy to the em- 
the existence of 
age-payment plan in 
adopted by the com- 
plan employees might think is fairer. 
of company policy 
accepted by new employees, 


the department 
other management men who 


policies in question. 


are not understood 
it is his job to relay 
of industrial rel 


ations or to the 
are responsible for the 


adoption of the 
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PRACTICAL SUGGESTIONS FROM 


pa 
Learn a little at a time. 
What To Do 
I. position, Try to relax. Some loopers 
urge that you sit erect, feet on floor 
with ankles crossed. Adjust chair to 
machine so that eyes meet points 
evenly. 
HOLDING THE Work. Hold loosely 
with thumb and index fingers of 
both hands. Some say use as many 
fingers as possible so as to hold lots 
of stitches in line that they may be 
pushed on with opposite fingers. 
‘The thumb is most important. 
LEARN THE STITCH FIRST. Learn to 
put on stitches while machine is 
operating very slowly 
4. TURNING CORNER. Be sure to turn the 
first corner right and the last will be 
okay. Put on about third of sock, 
then turn corner by slipping stitches 
off with thumb and finger until 
directly in corner, then put top 
stitch over bottom stitch. When 
corner has been turned, continue to 
put on first side, then finish back 


10 


EXPERIENCED OPERATORS 


ablish friendly, congenial relations with instructor and fellow workers. 
eryone wants to help you succeed. Do not try to learn too fast. Be patient. 


6. srk HOW FAST you can pick up a sock 
after one sock is finished. 
7. AFTER LEARNING, time yourself oc- 


casionally by dozens. 

8. FORM THE HABIT, from the beginning, 
of inspecting your own work; at 
least two socks out of each dozen 


looped. 


Some Don'ts 
Don't force work on, let it slip on 
"naturally." 
Don't pull up or down, just be sure 
; on the looping machine points 


work 

"good 
Don't 

hands 
Don't worry about how many dozens 


you should make, just keep at it. 
Some say don't change hands when 
you turn corners. 
Don't put the right hand underneath 
the looper; this is a waste of time. (Ap- 
plies to right-hand loopers.) 
Don't try to hurry; make speed by 


hold work tight; this tires 


working steadily. Try to gain some 


side until complete sock is looped. 
each day. 


YOUR MIND on your work. 


ip. bad feelings, emotional upsets interfere with production. Insofar as 
wants good, congenial work conditions in the shop. 


possible everyone at Melrose 


FIG. 9.20. Further training material distributed to new loopers as a part of the 
training program of the Melrose Hosiery Company. (Courtesy J. D. Boyd, Personnel 


Director, Melrose Hosiery, High Point, N.C.) 


Apprentice Training. Another area of industrial training in which 
still greater loresight must ordinarily be exercised is the training ol 
skilled tradesmen. This training is usually accomplished by means 
of an apprentice program. Except for college-trained technical men 
there is perhaps no other single group of industrial employees who 
require so extensive a period of training for expert performance as 
do skilled tradesmen. The federal committee on apprenticeship 
training specifies that the training period for apprentices shall be not 
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less than 4,000 hours, and that the shop instruction shall be Sede 
panied by not less than 144 hours of instruction under public anne d 
ities.?* These stipulations reflect the well- substantiated judgment о 
those experienced in this field that adequate training of skilled 
tradesmen requires an intensive and extensive instructional period. 
These facts make it more necessary for industry to look into the 
future in the training of skilled tradesmen than in the training of 
many other types of industrial employees. The various details in the 
administration of an apprentice program, together with the con- 
tractual agreement between the apprentice and the employer, are not 
of primary concern to the technical psychologist, and therefore will 
not be discussed here. Psychology, however, may be definitely applied 
in the use of aptitude and qualification tests for the selection of boys 
to receive apprentice training. While mass production in industry 
has reduced the proportion of employees who must be skilled trades- 
men, the design, construction, and maintenance of machines has in- 
creased so much in complexity that a very high level of capacity is 
required of the boy who is to become a skilled tradesman, F 
Chapter 2 shows that the 1 
prenticeships is large 


ig. 2.1 in 
'ange of ability among applicants for ap- 
indeed. 

that does not provide an adequ 
ing to their capacity 
not only in a f 


Any program of apprentice training 
ate means of selecting trainees accord- 
to benefit from the training is likely to result 
ailure to develop expert tr 
waste of a considerable company 
Those responsible for the 


adesmen but also in the 
investment in the training given. 
administration of 
should therefore work in close coll 
of the personnel office so that tr: 
take full advant 


an apprentice program 
aboration with the testing division 
ainees will be selected who are able to 
age of the opportunity offered. 

Supervisory and Management Train 


ing. Probably the most impor- 
tant new emphasis in tr 


aining in recent years is in the 
t training. 
aining and mar 
line between them is 


area of super- 
Although some companies have 
agement training 
a thin one. The differences 
of degree rather than of kind. 

As pointed out by Fryer, 


ing for both managers 


visory and managemen 
both supervisory jos programs, the 
€ essentially those 


Feinberg, and Zalkind, 
and supervisors deals with l 
S The National Apprenticeshi 
of Training, Apprentice-Ty. 

39 Fryer, Feinberg, and 7 


* the basic train- 
inciples of scien- 


b Program (War M. 
aining Service, 1943). 
alkind, op. cit., р. 174. 


anpower Commission Bureau 
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tific management relative to organization, planning, direction, and 
control. 

The increased emphasis on supervisory and management training 
in recent years has paralleled a shift in the duties and responsibilities 
of supervisory and management personnel. The job of foreman, in 
particular, has undergone a change. In years gone by, a foreman 
typically had responsibility for employment and discharge of em- 
ployees, setting wage rates, determining methods of work, quality 
control, training, and discipline (often administered arbitrarily, and 
with a heavy hand). Many of these functions have, in part or entirely, 
been taken over by staff personnel. In the meantime, additional 
responsibilities have fallen to the lot of the foreman, such as inter- 
preting company policies and regulations, social legislation, union 


contracts, and the like; handling grievances and other matters re- 
lating to the union if there is one: serving as a communications link 
between management and employees: and having a key role in the 
development and maintenance of good human relations with the 
employees. There have been related changes in the functions of other 
levels of management, as well. Present-day supervisory and manage- 
ng programs are directed toward the development of 


ment traini 
to carry out their responsibilities more effectively. 


such. personnel 
Nature of supervisory and management training. A schematic dia- 


gram representing the major aims and objectives of supervisory 
training, and the typical content and methods of such training, is 
shown in Fig. 9.21. The objectives of orientation, management skills, 
human relations skills, and technical skills are achieved by training 
ol different types, as indicated by the content of the training shown 
for these distinct objectiv For any given organization, the train- 
ing needs will of course be somewhat unique, so the training program 
should be directed toward fulfilling those specific needs. Fig. 9.21 is 
eneralized chart representing various aspects of super- 


simply a g 
visory training. 

The most frequently used methods of supervisory and manage- 
ment training include conferences, discussions, case studies, and role 
playing involves dramatizing work situations by hav- 


playing. Role ing wo d 
ing those in the group play the "roles" of individuals in the situation 
being dramatized. For example, two individuals might play the 


"roles" of a supervisor and a subordinate in a situation in which the 


subordinate is to be reprimanded by the supervisor. Case studies, in 
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1. To develop supervisors who can carry out the functions 


assigned to them with maximum satisfaction to management, 
БА their subordinates, and themselves. 
eee 2. To insure the vitality and continuity of the organization by 
т 2 


assisting each supervisor in the discovery and utilization 
of his potential abilities. 


ү | | | 


Г Orientation Management Human Technical 
OBJECTIVES Skills Relations Skills 
Skills 
i 2 
Сотрапу Principles of Morale, Skills and 
policy, history, organization, |/human drives,| information 
TRAINING organization, time study, handling required 
CONTENT Services,etc. ||cost control, grievances, by job 
job evaluation, counseling, 
etc. reprimanding, 
etc. 2m 
METHODS AND Lectures, Conferences, handbooks, procedural manuals, 
= і nstrati 
TECHNIQUES newsletters, role playing, demonstrati 


OnS, problem cases, 


rotation plan, on-thi » individual Counseling. 


-job practice 


FIG. 9.21. Major aims, objectives, content, 
(Adapted from Earl G. Planty, William S. McCori 
ployees and Managers, The Ronald Press, 1948.) 


and methods of supervisory training. 


d and Carlos A, Efferson, Training Em- 


turn, are problem situ 
problems such 
supervisor and 


ations (frequently based on actual personnel 
as those that have occurred in the rel 
à subordinate) that 
group. The training g 
“solution,” 


ations between a 
are described to the training 


roup then discusses the сазе, and works out a 


The selection of a method of tr 
the purpose, of course. For ex 
ence should not be expected 
outside the realm of experien 
ence. When new subject-m 
meeting is much more 
matter, conferences 
“have a fairly 
the situation,’ 


aining should be 
ample, a supery 
to achiev 


appropriate to 
isory training confer- 
€ success in co 
ce of the group attending the confer- 
atter is to be covered, the information 
appropriate. As Allende h 
as such are of v 
common level ol 
II not, the inform 

Evaluating effectiveness of Supervisory training. It has already 
bcen emphasized that some means of me 


asuring the effectiveness of 
training should be employed. A typical method ol 


^. Allen, "Inform or Confe 


vering topics 


as summarized the 
alue only if the supervisors all 
information and knowledge about 


ation meeting is more appropriate. 


measuring the 
40 [.. 


Personnel, 1950, 26, 4 18—150. 
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effectiveness of training in company policy is illustrated by super- 
visory case problems, with related true-false questions, such as the 
one reproduced in Table 9.6 on pp. 298-299. 

The Joe Blake case (the name is fictitious) is an actual case that 
arose in one plant during one of the conferences on company policy. 
The answers to the 20 true-false questions obtained from a group 
of supervisors not only furnish management with a means of knowing 
how well supervisors are prepared to handle this type of problem but 
also indicate what areas of company policy should be covered in the 
supervisory training conferences in order to achieve a unified under- 
standing of company policy on the part of supervision. A series of 
90 cases, with 20 true-[alse questions on each case—from which Case 
I was taken—furnishes the management with a 400-item true-false 
test with which to measure how much the supervisors know about the 
administration of company policy. True-false or objective question- 
naires, formerly considered purely academic in application, have 
been found to be serviceable as measuring instruments in practical 
industrial situations. 

Similar use may be made of multiple-choice or completion form 
questions dealing with company policy or the contract with the 
union. An example of the latter has been published by Pond and 
O'Keefe.?! Sample questions from their questionnaire are: 


1. Except in emergencies, at least ...... days' notice shall be given by 
the Company when changes in hours or assignments to shifts are 
deemed necessary by the Company. 

9. An employee called back to work for a period not continuous with 
his regular tour of duty shall be paid at overtime rates for not less 
than ... .. . hours. 

3. Except in emergencie: 
holiday shall be notified . 

4. Seniority rights of employ 
rehired within ...... months after layoff. 

5. When the Company decides to transfer employees from one shop to 
another, such bids shall be posted for ...... days. 


an employce who is required to work on his 
. days in advance of such holiday. 
s laid off shall terminate if they are not 


In the above examples, the "criteria" of training effectiveness 
consisted of tests or questionnaires given to the supervisors at the 
completion of training. Such criteria, however, are not "ultimate" 


41S. A. Pond and R. W. O'Keefe, "The Contract Questionnaire," Personnel, 


1950, 26, 304-306. 
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criteria. The ultimate criterion of the effectiveness of a supervisory 
or management training program would consist of some measure ol 
the effectiveness of the group of persons under the supervision or 
management of those receiving training. Such a measure might be in 
terms of group productivity or group morale. If superv 1 
agement training can be demonstrated to result in group effectiveness 
(presumably because of improved supervision or management), the 
training certainly can be said to have paid off. Since such criteria 
are hard to obtain, however, it is usually the practice to use more 
readily available criteria, such as the test mentioned above. 
Carry-over of training to work situation. To be effective, a super- 
visory or management training program should result in some carry- 
over improvement in the effectiveness of the group supervised or 
managed. There is some evidence, however, that the extent to which 


such training does "rub off" on the group is in large part determined 
by the total leadership "climate" of the organization. This implica- 
tion comes from the results of a study by Fleishman? in which he 
attempted to evaluate a leadership training course for 122 foremen 
after the foremen returned to the industrial situation. 

The basic dat 


a for the study came from the series of questionnaires 
listed below: 


isory or man- 


Completed by foremen: 


J. Foreman's Leadership Opinion Questionnaire. 
2. Supervisory Behavior Desc ription. 
5. What Your Boss Expects of You. 

Completed by 


work groups supervised by foremen: 


l. Foreman Behavior Description. 


2. How You Expect an Ideal Foreman to Act, 


Completed by bosses of [oremen: 


1. Leadershi 


P Opinion Questionnaire. 
2. Wh 


at You Expect of Your Foreman, 
These questionnaires were scored for the following factors: 
1. "Consideration" 
feelings of those 
leadership). 


extent to which the leader was considerate of the 
under him—the “human 


relations” aspects of group 


42 E A. Fleishman, 


“Leadership Climate, 
Supervisory Behavior," 


Human Relations 
' Personnel Psychology, 


Training, and 
1953, 6, 205. 
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9. “Initiating Structure” (the extent to which the supervisor plans, 

schedules, criticizes, initiates ideas, organizes the work, and otherwise 
systcmatizes or structures the work to be done). 


A follow-up of the trained foremen was carried out over a period 
of 89 months. Without describing the results or conclusions in detail, 
one important finding will be reported. It was found that the kind of 
supervisor (“leadership climate”) under whom the foreman operated 
attitudes and behavior. Those fore- 
'considerate" tended 


had an influence on the foreman’ 


men who operated under a supervisor who v 
considerate of their workers than did those foremen 


also to be more 
rated under supervisors who were less "considerate." In 


who ope 
structured" 


turn, those [oremen who worked under supervisors who 
the work situation (stressed deadlines, assigned people to specific 
also tended to perform in the same way. This is 
attitudes and methods of opera- 

also to the foremen whom he 


tasks, and so forth) 
something like a chain reaction: the 
tion of a supervisor are transmitted 
supervises. А z ; 
One implication of this in connection with SURES ORY, and nons 
agement training is that the training of first-line or intermediate- 
я rs probably will have little permanent 


level supervisors and manage 
vior if they subsequently work under 


effect on their attitudes or beh: 1 
rvisors who create an undesirable "leadership 


nis is that management training should 
agement. If, through training of top- 
heir attitudes and behavior can be so 
able “leadership climate,” it is then 


the direction of supe 
climate." The corollary of tl 
begin at the top level of man 
level management personnel, t 
modified that they create a favor: 
reasonable to expect that corresponc 


lower levels of. management will m 
and behavior. 


ling training ol intermediate and 
more likely result in desirable 


changes in their attitudes 


10 


THE MEASUREMENT OF ATTITUDES 
AND MORALE 


Management has a growing interest in employce 
and morale. This interest is reflected in the f: 
conduct attitude and opinion surveys 


attitudes, opinions, 
act that many companies 
» provide "human relations" 
ation programs for employees, 
‚ and take other actions that are in- 
attitudes on the part of employees. 
rt of management probably can be attrib- 
uted in part to a general trend toward greater recognition of social 
responsibilities by industry. In part it can probably be attributed 
to the belief on the part of management that employees with favora- 
ble attitudes toward their company generally are “better’ 
in some respect, such as being more productive, or 
turnover rates. There is some evidence to 
discussion of this will be deferred until 1 
Before considering some of the f 
morale let us discuss their 
however, we should cryst 
discussing. 


training for supervisors, sponsor recre: 
publish employee newspapers 
tended to create favorable 

This concern on the pa 


employees 
having lower 
Support this belief, but a 
ater. 

actors that affect 
measurement. Eve 
allize some of the con 


attitudes and 
n belore doing this, 
cepts that we will be 


THE MEANING OF TERMS 


Attitudes, The term attitude has various connot 
in the sense defined by Maier.! He de 
mental set. It represents a predisposition to form 06 
То put it another Way, it is a frame of reference that influences the 

IN. R. F. Maier, P. 


ations; we will use it 
fines an attitude as a kind of 


rain opinions. 


sychology in Industry (2nd ed.; Houghton Mifflin Co., 1955). 
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individual’s views or opinions on various topics, and that influences 
his behavior. 

Attitudes are formed through experience, which means that they 
are learned. Once a person has developed a particular attitude, it 
may be difficult for him to determine how he acquired it. In fact, an 
individual may not be consciously aware of his own fundamental 
attitudes. Whether a person's attitudes are based on rational con- 
siderations and factual information, or whether they have a strong 
emotional bias, has little bearing on the effect of the attitudes on the 
person's thinking or behavior. In either case the factor that affects 
behavior is the attitude, not the consideration of whether it is or is not 
a rational attitude. 

Although the attitudes of people tend to be relatively stable, they 
can be modified, at least to some degree. Since they can be changed, 
it is more fruitful to measure them than would be the case if they 
were firmly fixed, once and for all. 

Opinions. An opinion. on the other hand, is an expression of an 
evaluative judgment or point of view regarding a specific topic or 
subject. Thus, an attitude is somewhat generalized (such as liking or 
not liking a person's supervisor), whereas an opinion typically is an 
interpretation regarding a specific matter (such as saying that the 
boss plays favorites in granting overtime). Opinions. however, typ- 
ically are influenced by the more generalized attitude. The facts or 
observations within an individual's experiences are interpreted in 
the light of his attitudes. Thus, if a foreman calls the attention of his 
fact that some of the safety rules have been vio- 


work group to the 
(who has an “unfavorable” attitude toward the 


lated, onc person 
might later express the opinion to one of his buddies that 


foreman) 
us"; another person (who has a 


the foreman is "—just. picking on 
attitude toward the foreman) might later express the 


"[avorable" 
trying to keep us from getting 


opinion that the [oreman is simply 
our fingers cut off.” 
Morale. Whereas attitudes and opinions are characteristic of indi- 


viduals, the term morale 
r words, the morale of a group depends on the interac- 


generally has an implication of group reac- 


tions. In othe 
tions among ind 
military unit, or a W 


ividuals in the group, such as a football team, a 
ork group. It is akin to the common notion of 


team spirit. 


304 ATTITUDES AND MORALE 


MEASUREMENT OF ATTITUDES AND OPINIONS 


Attitudes, opinions, and morale cannot be weighed ona scale, like 
a pound of butter, nor measured with a rule, like a strip of carpet. 
Yet, though they are intangible, they can be measured. Thorndike 
long ago pointed out that whatever exists, exists in some amount, and 
whatever exists in some amount can be measured (though this is 
sometimes admittedly difficult). Certainly 
attitudes do exist, and, further, they 
effectiveness of the individuals w 
organization as a whole. The mo 
for example, can make or break 
campaign. 


differences in employee 
can have implications for the 
ithin an organization, and for the 
rale of the people within a group, 
a business enterprise or a military 


"There are various ways in which it is 
managers to get some inkling of the atti 
viduals and of the morale of a group. Som 
informal and unsystematic 


possible for supervisors and 
tudes and opinions of indi- 
ne of these methods are very 
such as interpreting chance remarks of 
individuals, the behavior of individuals and work groups, and the 
reported “feelings” of supervisors. The lack of systematic measure- 
ment with such methods, however, leaves much to be desired. It 
should be added, nevertheless, that such clues should not be com- 
pletely discounted. A sensitive foreman, for example, frequently can 
get a "feel" with respect to whether the morale of his group is high 
or low, even though he cannot Say how high or low. 

Another method of getting some inkling 
by analyzing changes in such factors 
and production level. These clues, hov 
and they can also be influenced by f. 

For many purposes it is desir. 
and direct, measure of 


about employee morale is 
as turnover rate, absenteeism, 
wever, are at best only indirect, 
actors other than morale. 

able to obtain some more adequate, 


attitudes, opinions, and morale. Various 
methods have been developed for doing this, some of these consisting 


of questionnaires which are filled out anonymously by employees. 
When questionnaires are used, the employees 1 

their responses to the questions, and then to drop the completed 

questionnaire in a ballot box or to mail it to a specified address. 

Frequently such surveys are conducted by independent organizations 

such as a university or a management consulting firm. Having the 

survey conducted by such organizations gives the employees complete 


assurance that their responses will not be held against them, indi- 
vidually. á 


are asked to record 
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With anonymous questionnaires, no one knows how any particular 
sponses of a 


employee answered the questionnaire, but from the r 
group, collectively, it is possible to obtain an impression of general 
employee reaction. There are two general types of questionnaires in 
common usage. One is sometimes called an attitude scale, and the 
other an opinion survey. 
Attitude Scales. The specific questions of typical attitude scales may 
call for an individual to give his “opinion” about some aspect of the 
company, but these "opinions," collectively, are used to obtain some 
general attitude level for the (anonymous) individual represented by 
each questionnaire. The average of the attitude scores for the em- 
ployees within a group (job. department, company, or whatever), in 
turn, is used as an index of "morale" of the group. There are various 
types of attitude scales, but they all serve essentially the same pur- 
poses. 

A typical example of an attitude scale that may be used to deter- 
mine the general attitude of employees toward their company is 


TABLE 10.1 


Statements Used in Bergen's Scale for Measurement of Attitude of 
Employees Toward Their Company 
Scale Value 


I am made to feel that T am really a part of this organization... 9.72 
I can feel reasonably sure of holding my job as long as I do good wor 8.33 
I can usually find out how I stand with my boss. .. .. 7.00 
On the whole, the company treats us about as well as we deserve. .. 6.60 
I think training in better ways of doing the job should be given to all 

employces of the company. 1.72 
I have never understood just what the company ре sonnel policy is... 4.06 
In my job I don't get any chance to use my experience 3.18 
I can never find out how I stand with my boss. . „ 2 7% 
A large number of the employees would leave here if they could get as 

good jobs elsewhere. kei aL edi AR „ 128m 
I think the company's policy is to pay employe 

80 


get away witf unn . 
shown in Table 10.1. This scale is taken from an article by Bergen.? 
v of such scales and detailed instructions for their con- 


‘The theor 
n described by Thurstone and Chave.? This same 


struction have bee 


2 H. B. Bergen, "Finding Out What Employees Are Thinking," The Conference 


Board Management Record, April 1939. 
3L. L. Thurstone and E. J. Chave, The Measurement of Attitude (Chicago, 


University of Chicago Press, 1929). 
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procedure was mentioned in Chapter 8 on “Industrial Merit Rating,” 
since it also lends itself to use in the development of weighted check 
list merit rating systems. 

In the development of attitude scales by this method, the first step 
is to write out a large number of statements, perhaps a hundred or 
more, each of which expresses a viewpoint of some kind toward the 
company. An effort should be made to have these st 
all possible viewpoints from extremely favor; у ; 
favorable. Each of these statements is typed on a separate slip of 
paper and a judge is asked to place each statement in one of several 
piles (usually 7, 9, or 11), ranging from Statements judged to express 
the least favorable viewpoints (placed in pile 1), to statements judged 
to express the most favorable viewpoints (placed in the top pile, 7, 9, 


or 11). Statements judged to express varying degrees of favorableness 
in between these extremes 


are placed in the piles that are judged best 
to characterize their relative degrees of favorableness. 
kept of the category in which each judge cl 
statements, 


atements express 
able to extremely un- 


A record is 
assifies each of the many 


Many judges are used in this process, 
or more. It should be emphas 
the construction of the scale. T} 
measured. To measure attitudes with the sc 
the scale has been constructed 
the several piles is 


sometimes as many as 100 
zed that these judges are assisting in 
леу are not having their own attitudes 
ale is not possible until 
» and the allocation of statements to 
à part of the process of constructing the scale. 
The purpose of the allocation is to determine the 
the various statements. If al] judges tend to place 
piles toward the favorable end of the continuum, we 
clude that that Statement expresses a Гау 
company. If a statement is 
toward the unfavor. 


scale values of 
a statement in 
may safely con- 
orable attitude toward the 
generally placed by the judges in piles 
able end of the series, we may likewise conclude 
that an unfavorable attitude is expressed by that particular state- 
ment. The piles are numbered from the unfavorable to the favorable 
end of the continuum. The number of times each statement is placed 
in each pile is determined, and a computation m 

average location of the stateme 
tion, the scale value of the state 
example in Table 10.1, 
made of the consistency 


ade to determine the 
nt by the judges. From this calcula- 
ment is determined, 
It should be added th 


of the judgments for 


as shown in the 
at an analysis is also 
each statement. State- 
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ments that are placed by all judges in one or in a limited number of 
categories are the statements that have the greatest degree of stability. 
Statements that are scattered by the judges over several categories are 
eliminated. By starting with many more statements than need be 
retained for the final scale, it is usually possible to identify 10 to 15 
statements that are spread over the entire range, and that have been 
consistently judged by the judges. The statements so selected, to- 
gether with their scale values as shown in Table 10.1, comprise the 
final material for the attitudé scale. 

One might think that the attitudes or feelings of the judges who 
are used in the construction of the scale would have an effect on the 
scale values obtained. In other words, it might be felt that one set of 
scale values for a series of statements might be obtained if the judges 
were, in general, favorable toward the company, while a different 
set of values might be obtained if the judges in general were un- 
favorable or indifferent toward the company. This possibility has 
been subjected to experimental test, and it has been found that the 
attitudes of the judges do not significantly affect the scale values 
obtained from them.* This fact increases the possibilities of the use 
for such scales in industry because it often happens that the persons 
who are most conveniently available for use as judges in constructing 
a scale may be more favorably disposed toward the company than 
certain groups of employees with whom the scale is to be used after 
it is constructed. 

In the practic administration of an attitude scale, statements are 
a sheet in random order, without the scale values appear- 


printed on 
ing in Table 10.1. Each employee is given one of these sheets and is 


requested to check all statements that he agrees with or believes to 
be true. The sheets are then turned in without being signed. The at- 
titude of an employee toward the company usually is defined as the 
average or median scale value of the statements he has checked. If the 
average is to be used 3 and ОЁ 
those shown in Table 10.1 would have an attitude score of: 


‚ап employee checking statements 1, 


9.72 + 7.00 ＋ 4.72 , 
OLS 


9 


“The Influence of Individual Opinion on the Construction 


4E. D. Hinckley, 
* Journal of Social Psychology, 1932, 3, 283-296. 


of an Attitude Scale,” 
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On a scale of ten (ten being the most favorable end and zero the 
lcast favorable end) an attitude of 7.15 would be one somewhat 
toward the favorable end of the scale. On the other hand, an em- 
ployee checking statements 7, 8, and 10 would have an attitude score 
represented by: 


3.18 + 2.77 + .80 


3 


- or 2.25 


This would be a much less favorable attitude toward the company 
than the one described above. 
Mention was made in Chapter 8 of 


a possible fallacy in the use of 
the median in merit r 


ating, as pointed out by Jurgensen.? This same 
fallacy also can occur in the use of the Thurstone type of scale in 
attitude measurement. The solution is described in Chapter 8 (see 
pp. 216-218). 

The attitude scale reproduced in Table 10.1 
only set of statements that might be 
ments of a suitable scale, Uhrbrock,® in a comprehensive study ol 
the attitudes of 3,934 factory workers, 96 clerical workers, and 400 
foremen, used a different scale, but one constructed as explained 
above to measure the general attitude of employees toward the com- 
pany. Some typical statements, with their 
brock's s ale, are reproduced in Table 10.9. 

The fact that scales such as those 
10.2 may be used independently to me 
toward their company 


is by no means the 
constructed to fulfill the require- 


scale values from Uhr- 


illustrated in Tables 10.1 and 
asure the attitude of employees 
illustrates severa] points concerning the use 
of such scales. It will be noticed that the stateme 
two scales are not the same, yet both scales me. 
same thing. Thus, the use of su 
any specific statements that, 
might seem undesirable. 
plant and deliber. 
“pack dynamite” 


nts comprising the 
asure essentially the 
ot require including 
al relations viewpoint, 


ch scales does n 
from an industri 
A scale can be 


“tailor-made” for a given 
ately kept free of st 


atements that may seem to 
without sacrificing the validity of the scale. ‘The 


use ol diflerent statements in scales measuring the same attitude also 


©. Jurgensen, “A Fallacy in the Use of x 
S^ Journal of Applied Psychology, 

6 R. S. Uhrbrock, 

1934, 5, 365-377. 


Tedian Scale ү, 
1949, 33, 50 58. 
"Attitudes of 4,430 Employees," Journal of Social Psychology, 


alues in Employee 


ATTITUDES AND MORALE 309 


TABLE 10.2 


Statements Used in Uhrbrock's Scale for Measuring Attitude of 
Employees Toward Their Company 


Scale 
Statement Value 

I think this company treats its employees better than any other company 
does 10.4 
If I had to do it ove 9.5 
They if 9.3 
А man can get ahead in this company if he vie 8.9 


І have as much confidence in the company physi 

doctor. . . ... 8.7 
The company is sincere in wanting to know Wiat its employe 

(BOUE Merrien Mo чазык Re ba E GEESE E K an 8.5 
A wage incentive plan ОП just reward for the faster worker. 7.9 
On the whole the company treats us about as well as we deserves... isi. dh 
I think a man should go to the hospital for even a scratch, as it may stop 

blood. poisoning... „% 6.3 
I believe accidents will happen no matter what you do about them. 5.4 


s put as much over on the company as the company püts à оу 


‘The worke 
Bir ЧӨЙ. ра acl as gente deti e godes 
The company does too much welfare work. 


Soldiering on the job is increasing. . Е 
I do not think applicants for employment are tented ‘courteously Wow aii 


estions are killed by the bosses..........- 


I believe many good st 
My boss gives all the breaks to his lodge and church friends, 


I think the company goes outside to fill good jobs instead of promoting 
men who are here. 
You've got to have "pull" with се 
In the long run this company will 15 it over" on you 
The рау in this company terrible. 
An honest man fails in this company, 


ain people around her 


facilitates checking results by a repeat test in order to be sure of con- 
clusions reached and to measure the effectiveness of systematic com- 
pany efforts to improve employee morale. 

Likert? has developed a method of measuring attitudes that is 
somewhat simpler than the Thurstone method, and avoids the neces- 
using unlavorable statements. Managements olten object to 


sity ol 
Likert's method moreover does not re- 


the use of such statements. 
quire the use of judges in scaling the statements. While a number of 


different procedures were tried and compared, the simplest method 


described bv Likert was found to give results that correlated. very 
TR. Likert, 
Psychology, 193 


“A Technique for the Measurement of Attitudes,” Archives of 


32, No. 140, 55 pp- 
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highly with more complex methods. This method consists in printing 
alter each statement five degrecs of approval, and asking the person 
taking the scale to check one of the five. A typical statement from 
Likert's Internationalism Scale is as follows: 


The United States should have the largest military and naval air flects 
in the world. Strongly approve () Approve ) Undecided C ) Dis- 
approve ) Strongly disapprove () 


These responses are scored from 1 (strongly approve) to 5 (strongly 
disapprove). By using approximately twenty-five such statements, 
each followed by five degrecs of approval, the sum of the scores of 
the responses checked constitute a measure of one’s attitude toward 
the object of the scale. Since this method can be followed by using 
only statements that vary between indifference (the central point on 
an attitude continuum) and the favorable end of the scale, the use of 
unfavorable statements in the scale itself is avoided. Likert has 
shown that this method of measuring attitude correlates approxi- 
mately .80 with the more tedious Thurstone method. 
Attitude scales are not perfect instruments for the reg 


istering of 
employee feelings, but they 


ire considerably better than guessing or 
relying on chance (and often biased) individual reports. 

Opinion Surveys. Attitude scales of the type described in the pre- 
ceding section help to measure the attitudes of individuals; by 
summarizing data for all employees within a group, 
be used to quantify the “morale” 


such scales can 


of employee groups. Comparisons 
then can be made from one department to 


another. However, 
although such scz 


es can be useful in indicating th 
of morale of employee groups, they do not enable 
identily specific factors that. may 
dissatisfaction. 


e relative level 
a management to 


be sources of employee unrest or 
This information can be obtained by 


other type of questionnaire, one that asks for 
matters, such as company policies or working 
of questionnaire should 


means of an- 
opinions on specific 
conditions. "This type 
also be used without relerence 
ployee's name, and great care should be taken to insure the anony- 
mous feature of the survey. An example of a que i 
an employee survey of this type conducted | 
Machine Company of Chic 


to any em- 


stionnaire used in 


the Victor Adding 
ago is shown in Fig. 10.1. 
steps were taken in conducting the 
naire: 


The following 
survey employing this question- 
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QUESTIONNAIRE 

1. This questionnaire is being answered by: Mon [3 Women O 
2. Are you Married O Single Q 
3. Are you poid by tho week or by the hour? Paid by the week O Paid by the hour С) 
4. Do you feel you would rather be doing some other type of work? Yes O м O 
If yos, hove you discussed it with the Personnel Office? Yes D NoD 
5. How do you regord safety conditions within the plant generally? Good Г] Not so good O 

What is your opinion of your foreman or department head? 
6. Does ho "know his stuff”? Yes O № D 
7.. Does he ploy favorites? Ye O No m 
8. Does ho keep you busy? Ye C] No O 
9. Does ho keep his promises? Ye g ног] 
10. Does he pass the buck? Yes Г] № D 
M. Does he welcome suggestions? Ye D нәп 
12. Is ho'o good teacher? Ye D No D 
13. Do the workers know more than he does? Ye O No C 
14. Does ho set a good example? Ye U No g 
15. Do you think you are in need of more training? Ye O No Q 


16. Which of tho following ways of pay would you prefer? 


Do you feol you undorstand the following provisions of the Company Security Fund? 


Present way U — Incentive or piece work [1 


17. Tho insurance provisions Ye O No D 
18. How the Security Fund shares are figured Yes O No D 
19. How VAMCO determines its contribution to the Fund each year Ye C] м D 
20. How the Security Fund money is invested Yes O No O 
21. How your Fund account is closed in event of termination, death or retirement Ye O No O 
22. Do you feel that you aro receiving considerate treatment here? Ye U No g 
l 04, S — —ü— ́ —— ⅛——H 

23. Do you feel top management is interested in ће employes? No D] 
24. Have you ever recommended Victor аз а place to work to a friend? No U 
25. Would you like more news broadcasts given over the P. A.? No D 
26. Are you interested in Company athletic activities? No D 
27. Are you making suggestions to the Suggestion System? m 
28. Do you feel you have a good future with this Company? de D] 
29. Would you be interested in selling with Victor's post war Soles Division? м O 
30. What is your reaction to boing asked down to Personnel for occasional interviews? аа 
31. Do you think Victor hos done a good job for the country during the war? No D 
32. Are you getting the kind of information about the Company that you want? м Q 

i king conditions here as compared with other plants? 
33. What do you think of working yere cim Ress) — 
34. How do you think your average weekly earnings (gross earnings before. deductions) compore with that paid in other companys 
for the some typo of work? 

Better hero C) About the some O Lower hero H 


FIG. 10.1. Part of a questionnaire used in an employee survey conducted by the 
Victor Adding Machine Co. (Courtesy Victor Adding Machine Co., Chicago, ІШ.) 


1. Questions to be included were chosen by management and ph 


to permit conve р 
cards for sorting and tabulating. 


9 


Supervision 
meetings. 


ed 


nient and rapid recording of answers on electric punched 


was informed of the project at special supervisory 
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3. Employees were informed of the project by superv 
employees were told that they would receive the questionna 
the mail at their home addresses and that the company would 
their cooperation in checking the questionnaires and returnin 
the tabulating agency (not the plant) in the enclosed sel 
stamped envelope. 

4. Questionnaires were received, results were tabulated, 
of findings was prepared for management. 


sors. The 
res through 
appreciate 
g them to 
f-addressed 


and a report 


In the case of the survey conducted for this company, the pro- 
cedure described above resulted in a 70 per cent return of the 
questionnaires, a proportion far exceeding that obtained with many 
questionnaires sent out without previously notifying the employees 
that a questionnaire would be received. 

A summary of the findings of 


the survey is not of particular 
importance to anyone not associ 


ated with the particular company 
and, therefore, is not given here. It is sufficient to say that the com- 
pany made significant use of the results in planning the future 


activities of the industrial relations department. 


A general employee opinion survey of the type described above 
can also be used as an instrument f. 


or the measurement of over-all 
morale if a few simple principles developed and described by Harris’ 
are followed. Harris identified forty-eight questions that would 
seem to indicate over-all morale from questions appearing on the 
Victor Adding Machine Company questionnaire illustrated in part 
in Fig. 10.1. Ten judges (advanced graduate students 
bers in industrial psychology) were 
each question that “most strongly 
toward the company.” 
checks of the ten judge: 
was discarded 


and staff mem- 
asked to check the response to 
represents a favorable attitude 
Any question on w 
5 did not show at le 
at this point. Forty 
and it is interesting to note th 
on forty-two questions, 

The questionnaires returned by th 
into two random halves 
basis of several char. 
of service. Item an 


hich the independent 
ast 80 per cent agreement 
-six questions met this criterion 


at there was unanimous agreement 


€ employees were then divided 
after the halves had been stratified on the 
acteristics such as sex, marital status, and length 
alysis against a criterion of total score was then 

8F. J. Harris, “The Quantification of an 


Method,” Journal of Applied Psychology, 1949, 33, 103-111, also “The Quantifi- 
cation of an Industrial Employee Survey, II. Application," Journal of Applied 
Psychology, 1949, 33, 112-113. 


Industrial Employee Survey, I 
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conducted with one of the stratified halves. This resulted in the 
ix questions, which constituted the over-all 


identification of thirty 
morale scale. The reliability of this scale determined by correlating 
odd vs. even scores on the half of the papers not used in the item 
analysis was found to be .81. 

Some typical questions making up the final scale, with the high- 


re: 


morale answer checked, : 


What does your family think of this Company? 


Good place to work —— o —S >= 
No opinion _ а 
Poor place to work _ 


How do you like your present job? 


Меушиһ___ Хх 
Pretty ood. — — — — 
ho — — —— — 
Don't inn.. 
The measurement of over-all morale by means of questions of this 
sort extracted from a general employee opinion survey presents some 


ities. 


interesting poss 
“Theme” Analysis of Employee Communications. A recent and very 
promising method of measuring the reaction of employees to various 
aspects of their jobs has been developed by the Employee Research 
Section of the General Motors Corporation.” This work made use ol 
174,851 letters entered in the General Motors MJC (My Job and 
Why I Like It) Contest. Letters were entered by 58.8 per cent of all 
eligible employees. Aside from the evaluation of letters for awarding 
prizes, the letters proved to be a source of valuable information re- 
garding opinions of employees in the various divisions. To “mine” 
this source of information, a theme analysis of the letters was made. 
the letters were reviewed for content to identify the 


Some ol d ! 
that were being mentioned. Filty-eight themes were 


“themes” 
identified. Some examples are: supervision, wages, pride in product, 
security, employee relations, and pension plans. 

After identification of the themes, each letter was analyzed in 
order to determine what theme or themes it mentioned. An example 


L. N. Laseau, “My Job Contest.” Personnel Psychology 


9C. E. Evans and У 
Monograph No. 1 (Washington, D.C., 1950). 
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will illustrate how this was done. Below are excerpts from one letter, 
with the corresponding theme for each of three portions of the letter. 


EXCERPTS FROM LETTER THEME 
My job with General Motors has given 
me what every man wants—securily for 
his family | 
In less than a month I was getting lop 
rate 


Security theme 


Success theme 
Knowing that a chance for advancement is Opportunity [от 


advance- 
possible .... 


ment theme 


Although the participants would be expected to mention only 
the positive factors of their jobs, it was believed that their lack of 
mention of certain factors might be meaningful. Among the various 
analyses that were made, one consisted of a rank order of the fre- 
quency of mention of themes in the letters [rom they 
A comparison was then made of the rank order 
themes mentioned in each division with the r 


arious divisions. 
of frequency of 
ank order for all divi- 
en in Table 10.3. This 
themes that were mentioned most frec 
for all divisions, giving their rank orde 
table also shows the rank order of those same twenty themes from 
one particular division (No. 48). Although the first six themes as 
mentioned by employees in Division 48 had the same rank order 
of frequency of mention as in the corporation as a whole, it can be 
seen that the rank orders of some of the subsequent themes differed, 
some of them rather markedly. It can be seen, for example, that 
Opportunity for advancement was ranked 14th by all divisions col- 
lectively, but was ranked 8th by employees in Division 18; this 
suggests that the employees in that division perceive their opportuni- 
ties for advancement to be considerably better 
in the company at large. On the otl 
in that division are perceived as being below average 
by the fact that for all divisions this theme was 15th whereas for 
Division 14 it ranked 23rd. 


‘This General Motors 


sions. An illustration of this comparison is giv 
table shows the twenty ]uently 


r of frequency of mention, The 


than do employees 
ver hand, the medical facilities 


‚ as indicated 


approach to theme an 
communications presents some very 


measurement of employee reaction t 
jobs. 


alysis of employce 
promising possibilities for the 
oward various aspects of their 
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TABLE 10.3 


Rank Order of Selected Themes from General Motors "My Job Contest” 
for All Divisions and for Division 48 


Theme name Rank order 


All divisions Division 48 

Supervision 1 1 
Associates 2 2 
Wages 3 3 
Work type 4 4 
Pride in company 5 5 
Management 6 6 
Insurance 7 9 
Pride in product 8 11 
Benefits from wages 9 13 
Pride in stability of company 10 12 

Mety 11 16 
Security 12 10 
Training, education, expe ience 13 7 
Opportunity for advancement 14 8 
Medical facilities 15 23 
Teamwork 16 14 
Tools, methods, equipment 17 17 
Paid vacation 18 20 
Cleanliness 19 24 
Pride in important work 20 15 


Source: Adapted from Evans and Laseau, op. cit. 


Employees. On occasions, the interview is used as a 
information about employee attitudes and 
Il the employees, or a sample, 


Interviews with 
method of obtaining 


opinions. When this is done, either 
being given assurance that the information fur- 
tive purpose. To provide 


are interviewed, 
nished will not be used for any administ 
interviews usually are conducted by representa- 


such assurance, the 
tives of some outside organization, such as a consulting firm or a 
university. 

Such interviews may be guided or unguided. In the guided inter- 
views, the interviewer asks a series of questions, each of which may 
be answered by a simple "yes," or "no," or by some other word or 
phrase. In the unguided interview, the interviewer asks more general 
questions to encourage the employee to express himself in whatever 
r he wishes. The comments of the employee are used by the 
assessing the employee's attitudes and 


manne 
interviewer as the basis for 
opinions. 


The guided interview 
the results of which usually can 


is something like an orally administered 


questionnaire, be summarized 
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statistically. The results of the unguided interview, on the other 
hand, do not lend themselves as readily to quantification. With this 
method the interviewer usually "rates" the attitudes ol employees. 
In this connection there is some evidence to indicate!" that such 
ratings tend to overestimate or underestimate the strength of em- 
ployee attitudes, and are highly inconsistent. 
Aside from such limitations of the interview, 
recognized that the cost of this method is high. Except under unusual 
circumstances, therefore, a questionnaire usually provides a more 
adequate and practical method of measuring employee attitudes 
and opinions. 


it must also be 


The Exit Interview. Another method of 
employee attitude toward the company 
with regard to specific practices, dep: 
vided by the exit interview. 
Onarheim," summarizing the v 
out that it helps to retain desir 
on policies coy 


determining both general 
and also feeling or opinion 
artments, or Supervisors, is pro- 


alues of the exit interview, points 
able employees and provides a check 
ering employment, placement, tr: 


aining, wages, reasons 
for terminations in 


different departments, and effectiveness of 
grievance procedure, Drake!? also stresses the value of the c 
view in identifying sources of employee dissatisfaction. 

An employee who is working for the 
in expressing his true feelings. Also, 
it would not be good industrial relations practice to encourage 
present employees to give verbal expression to their feelings. But 
the employee who has terminated his employment usually is quite 
willing to say what he thinks about the company 
has little to lose (and often much to gain) by listening attentively 
to what he has to say. This fact h 


as resulted in 
the exit interview—an interview conducted wit] 


ing the company. Waters! h 


xit inter- 


company often is reluctant 
; Many Managements feel that 


‚ and management 


an increasing use of 
1 the employee leav- 


as emphasized that skillfully conducted 


10 Comparison of Scaled Questionnaire 


Industrial Attitudes, Research Bulle 
University Extension Division, 
11 J. I, Onarheim, 
Management and 
12 C. A. Drake, 
1942, 18, 346- 
13]. F. Wat 
102-108. 


and Interview Methods in 
n l, Bureau 
University of Wisconsin (undated), 
"Exit Interviews Help Us Check Personnel Polici 
Maintenance, 1944, 102, 121-199, 


Appraising 
of Industrial Psychology, 


s." Factory 


“The Exit Interview as a Tool of M 


anagement," Personnel, 


S “Reducing Labor Turnover,” Personnel. Journal, 1949, 98, 
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exit interviews will reveal the cause of high turnover. To obtain 
the greatest value from the exit interview Hardt!“ urges that the 
personnel man should conduct the interview outside his office and 
should take all the time needed to allow the terminating employee 
to tell his full story in his own words. Any single employee may have 
grievances for which there is no real basis in plant practices, yet if 
ап appreciable number of employees terminating their employment 
mention the same situations or practices as unsatisfactory, it is usually 
safe to conclude that there is a real reason for their discontent. Under 
such circumstances, it is also a reasonable assumption that employees 
still on the job are not entirely satisfied with these practices or 
policies. Information obtained in a series of exit interviews should 
not, of course, be automatically followed by changes in managerial 
policy whenever a source of grievance is revealed, but most manage- 
believe that such information should at least be con- 


ments now 
sidered when making future managerial decisions. 


JOB SATISFACTION 


As indicated earlier, many companies are genuinely interested in 
employee attitudes and opinions. Mention has been made of various 
management for either measuring employee 


methods used by 
obtaining some impression of them. 


attitudes and opinions, or for 
An understanding of employees behavior, however, cannot be based 


entirely on their attitudes and opinions relating to their specific 
і itions. Moreover, it is helpful, in understanding human 


work situs 
to know something about the sets of values by 


behavior in general, ( t 
which people live, and about the satisfactions associated with the 
type of work they do. Job satisfaction, of course, is influenced both 
o which the work a person does is intrinsically in- 
ind by his attitude toward the total work situation, 
пу, his supervisor, and his fellow workers. 


by the extent t 
teresting to him, 
including the comps 


Job Satisfaction in General. To t 
people, let us review briefly some of the results 


ake something of an over-view of 


job satisfaction of 
ol a survey by Hoppock" carried out at New Hope, Pa. In this survey, 
Bs 7 Li 4 
309 people in th 
14 p, F. E. Hardt, "The Exit Interview: 
ment, 1919, 9, 10. 
15 R. Hoppock, Job 


e community were asked to fill out a questionnaire 


A New Approach," Modern Manage- 


satisfaction (New York, Harper and Brothers, 1935). 
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dealing largely with certain aspects of job satisfaction. Responses to 
certain questions are given in Table 10.4. 


TABLE 10.4 


Responses to Certain Questions on Job Satisfaction Survey 
Question and Response 


Choose the ONE of the following statements which best tells 
how well you like your job: 


Percentage 


1, I hate it.. 2 
2. L dislixke ie 2 
3. I don't like it ..... 11 
4. Lam indifferent to it. 9 
5.Ilikeit .. " 63 
6. I am enthusiastic about it. 9 
Ты TMOG trae snap ehe а аы Э 
Check опе of the following to show HOW MUCH OF THE TIM 
feel satisfied with your job: 
Ba ATL OF the ЛЕЙ e а аа 41 
9. 27 
10. 8 
9 
asionally . 5 
Seldom 5 
5 
If you could have your choice of all the 
Which would you choose: 
22. Your present job 48 
23. Another job in the same occupation , 16 
24. A job in another ӨЕП с b 36 
Which gives you more satisfaction? 
32. Your job px 66 
33. The things you do in your spare time , 34 
Source: 


Hoppock, op. cit., pp. 250-259. 


It can be seen that people differ i 


are satisfying to them. It might be pointed out, how 
of the people covered by 


y this survey indic: 
jobs. The degree of job satisf; 
of job, as shown int 
the "job satisfactio 
cupational cl 


n the degree to which their jobs 
ever, that many 
ated that they liked their 
action is somewhat related to the type 
able 10.5. This gives the range, and the mean, of 
n indexes” of people in each of various oc- 
assifications. The job satisfaction index, derived from 
responses to the questionnaire, can range from 100 (minimum satis- 
faction) to 700 (maximum satisfaction). Although the mean indexes 
do differ for the various occupational groups, it can be seen that the 
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ranges for the groups are all fairly wide, indicating that job satisfac- 
tion, even within each occupational group, varies considerably from 
individual to individual. 


TABLE 10.5 
Job Satisfaction Indexes of Five Occupational Groups 
Occupational Group No. of cases Range of Mean index 
indexes 
Unskilled manual 401 
Semiskilled 483 
Skilled manual and white-collar 510 
Subprofessional, business, and 
minor supervision 32 250-700 548 
Professional, managerial, and 
23 300-700 560 


executive 


Source: Hoppock, op. cit., p. 225. 


Another job satisfaction questionnaire has been developed by 
Brayfield and Rothe." This questionnaire, developed by a combina- 
tion of the Thurstone and Likert methods, has the primary char- 
acteristics of the Likert type of scale. It provides for indicating the 


degree of agreement with each of 19 statements such as: 


My job is like a hobby to me. 
My job is usually interestir enough to keep me from getting bored. 
It seems that my friends are more interested in their jobs. 

Each day of work seems like it will never end. 

1 find real enjoyment in my work. 

attitudes measured by this scale correlated 
s17 questionnaire. 


It was reported that 
.99 with those obtained by Hoppock 


What People Want from Their Jobs. Job satisfaction, in part, is 
affected by the degree to which the work situation results in the 
fulfillment of certain values that individuals possess. People look 
for different kinds of values in their jobs, some placing greater value 
curity, others on income, and so forth. Although individuals 


On, say, se 
vary in their sets of values, there sometimes is at least moderate 
consistency in the values of individuals within specific groups. It 
should be added, incidentally, that the values are subject to at least 

ic, social, and other in- 


moderate change, depending upon economic, 


Rothe, "An Index of Job Satisfaction," Journal 


16 А. H. Brayfield and H. 
of Applied Psychology, 1951, 35, 307-311. 


17 R. Hoppock, ор. cil. 
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fluences. An understanding of the value systems of employees can be 


i relopi ү rograms. If, 
very useful to management in developing personnel progra 


for example, management operates on the philosophy that all 


that 


the employees are interested in is money, it might be surprised to find 
that, despite high wages, the employees vote to go out on a strike 


over some apparently trivial matter. 


TABLE 10.6 


Relative Importance of 28 Factors to the Nonselling Employees of a 
Large Merchandising Organization 


Receiving help necessary to get results expected by management . 
Being encouraged to offer suggestions and try out better methods 
Being able to find out whether work is improving . 
Reasonable cert nty of being able to get fair hearing and square d 
in case of grievance .........,.... 
Certainty of promotions going 
Encouragement to seck advice 
Being given information about im 


anges which are ordered in work .. 
pered in work by superior , 
or conflicting orders 


Being given to underst 
a job 


are being considered... 
the difficulty of the indi- 


ggestions when new plan 
understands all about 


10 too many super 

Knowledge of other jobs in the or, 
capable of handling 
Knowledge 


ganization which the individual feels 
and would prefer , 


of other jobs preferred, even at same I 
Red tape in the organization, prev enting best work 


Pay—compared to that of other jobs of 
zation 


yes 


equal importance in the organi- 


Pay—com pared to that of similar work in othe 
Treatment. when being employed 
Knowledge of lin 


ogn,“œ nns 


of promotion 
Value of Mutual Benefit 


Being permitted to make important decisions in work 
Regularity of amount of work 


Service of Medical Department 


Association 


Rank 
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Typical of studies on this subject is one by Houser!* who found 
that the nonselling employees (including unskilled labor) of a large 
merchandising organization considered the factors shown in Table 
10.6 to be the things they wanted from the company. The order in 
which these factors are listed in Table 10.6 shows the relative im- 
portance attached to the factors by the employees. It is interesting 
to note that the employees of this company ranked the items con- 
cerned with present рау twenty-first and twenty-second in im- 
portance. 

"Though studies of other employees in other plants do not 
consistently show the financial incentive to be so far down the list 
as it appears in Houser's study, other studies do almost universally 
show that nonmonetary factors are of significant importance. 
Hersey,! in a study of union and nonunion employees, found that 
[ourteen factors were considered "most important" by the per- 
centages of employees tabulated in Table 10.7. 


TABLE 10.7 


Percentage of Union and Nonunion Employees Who Considered the 
Listed Items as "Most Important" Among Factors Related to 


Their Jobs 
Per Cent of Per Cent of 
Union Em- Nonunion 
ployees Check- Employees 
ing Item as Checking Item 
"Most Rank as "Most Rank 
Important" ој Пет Important“ о] Item 
1. Employee stock subscription... 5 11.5 2 13.5 
2. Voice or share in management 13 6 11.0 
3. Fair adjustment of grievanc 80 24 70 
e of promotion. 28 5 3.0 
; employment. . 65 93 1.0 
cal and dental s 0 P 11.0 
7. Safe 57 9.0 
8. Amount of рау... 49 1 20 
9. Working condition 49 45 4.0 
10. Hours of work... 13 23 8.0 
11. Type of man in charge 18 38 5.0 
12. Methods of pay 0 2 13.5 
13. Insurance systems and pensions. ... 18 36 6.0 
] 5 6 11.0 


14. Chance to show initiative... 
Want from Business (New York, McGraw-Hill 


18 TIE Houser, What People 
с ‚ Inc., 1938), 29. 
"Psychology of Workers, 


Book Compan 


s Per. ^ 936 291-29 
19 R. B. Hersey, Personnel Journal, 1936, 14, 291-296. 
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Hersey did not find the financial aspect of the job to be quite 
so unimportant, in comparison with other factors, as did Houser 
5 i Г i i rtance. First, 

in his study. Yet Hersey did find two things ol am portance: 
he found that amount of pay was not considered most important 
by most employees in either the union or the nonunion group. 


“Steady employment” was checked by more employees as a most 
important factor in both groups 


2 


and, in the union group, the factors 
of “fair adjustment of grievances” and “safety” 


also outranked 
"amount of pay." 


Second, Hersey found that still other [ 
though admittedly of somewhat lesser importance than amount of 
pay to the majority of employces, were considered of first importance 
by a sufficiently large percentage of employ 
attention by management. 


factors, 


ces to justify definite 


TABLE 10.8 


Ranking of Ten Items in Order of Importance by 325 Factory Workers 
Rank 
1 Steady work 
2 Comfortable working conditions 
3 Good working companions 
1 Good boss 
5 Opportunity for advancement 
6 High pay 
7 Opportunity to use your ide 
8 Opportunity to learn a job 
9 Good hours 
10 Easy work 


Factor 


as 


Another investigation dealing with the 


factory workers has been re 
In this study, 


factors that appeal to 
ported by Wyatt, Langdon, and Stock.2" 
ten factors were ranked by 325 employees in the order 
of importance shown in Table 10.8. 


In this report, as in those mentione: 


d before, many f, 
those of a monetary n 


ature were considered of real importance by the 
industrial employees studied. 


actors besides 


In one part of the study by Ho 
a wide range in age, intelligen 
interviewed. From these resul 
are drawn except ‘ 


ppock,?! eighty 
ce, occupations 
ts Hoppock 
‘that what h 


persons representing 
‚ and earnings were 
states that no conclusions 
appened in these cases can h 


20 S. Wyatt, J. N. Langdon, and F. G. L. Stock, “F. 
tive Work,” Industrial Health 
?1 R. Hoppock, op. cit. 


appen." 


atigue ar 


1d Boredom in Repeti- 
Research Board, Report Ni 


0. 77 (London, 1937). 
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The interview case studies corroborate, however, the general con- 
clusion reached above—that is, that job satisfaction is related to a 
good many things besides financial return. Some of these factors, as 
summarized by Hoppock, are “relative status of the individual 
within the social and economic group with which he identifies him- 
self, relations with superiors and associates on the job, nature of the 
work, earnings, hours of work, opportunities for advancement, 
variety, [reedom from close supervision, visible results, the satisfac- 
tion of doing good work, opportunities for service to others, 
environment, freedom to live where one chooses, responsibility, 
vacations, excitement, opportunity for self-expression, competition, 
religion, opportunity [or or necessity of traveling, fatigue, apprecia- 
„апа ability to adjust oneself to unpleasant 


tion ol criticism, security 


circumstance 
Further evidence of the importance of nonmonetary factors in 


influencing employce morale comes from a study reported by 
Roberts?? who made an audit of the morale of 2,500 employees. His 
importance to morale of such factors as promotion 


findings show the 
flective informing of employees of 


procedures, favoritism. and the с 
A study reported by Blum and Russ 


actors—job security and advancement— 


company policies. also showed 
that certain nonmonetary 1 
rankec above pay in their influence upon employce morale. 

The fact that neither management nor union leaders necessarily 
employees on what factors are most im- 


agree with rank-and-file 
is shown in a study by Raube.?! Raube sub- 


portant for high morale 
mitted a list of seventy-one morale factors to employees of six 
fiftv executives of these companies, and forty-two labor 
| d to identily in order of importance 


important to him. The executives 


companies, 
leaders. Each employee was aske 
the five factors that were most 
were asked to predict the rankings that would be assigned to these 
[actors by the employees of their respec tive companies, and the labor 
leaders indicated the rankings that they believed represented the 
relative importance of the factors to their union members. Definite 


У p. Roberts, "Tests to Determine Objectively the Effectiveness of an In- 


* Office Management Series, American. Management 


Association, 1938, No. 84, 3 2 " E dans 
23 M. I. Blum and J. J. Russ, “A Study of Employee Attitude Toward Various 


2. 19, 438-444. 
Affecting Employee Morale,” Studies in Personnel 


al Industrial Conference Board, 1947). 


Policy, No. 85 (New York Nation 
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differences in the rankings were found for the three groups. The 
employees attached most importance to the following five: 

1. Job security. 

2. Compensation. 

3. Opportunities for advancement. 

4. Employee financial benefits (insurance, and so forth). 

5. Informing employees about their job status. 


Executive predictions agreed with the employee's ranking in only 
three of the most important five (job security, compensation, and 
opportunities for advancement), while labor leaders agreed with 
the employees in only two (job security and compensation). While 
compensation and job security were selected as two of the five most 
important factors by all three groups, there was little agreement in 
identifying the other factors considered by the employees to be most 
important. 

Another investigation dealing with what men w 
jobs was made by Jurgensen;?? who asked 3,345 m 
employment to rank ten factors in order 
The ten factors, in the averag 
below: 


ant from their 
ale applicants for 
of importance to them. 
e rank order of importance, are listed 


1. Job security. 
?. Opportunity for advancement. 

3. Type of work. 

Company. 

5 д ау 

С T a These two tied for 5th and 6th place. 
Supervisor. 


* нь 


оо -1 Gr 


- Working hours. 


9. Working conditions. 
10. Benefits. 
Here, again, several other factors 
than the amount of pay. 
Jurgensen has summarized in convenient tabul 
this subject reported by several 
reproduced in Table 10.9. 


are considered more important 


ar form results on 


Investigators These results are 


ants Look For in 


a Company,” Personnel 


26 C. E. Jurgensen, “Selected Factors 
of Applied Psychology, 1947, 31, : 


Which Influence Job Preferences," Journal 
64. 
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TABLE 10.9 
Rank Order of Job Preference Factors as Obtained by Various 
Investigators 
Source: Chant* Wyatt, Berdiet Blum and 
Langdon, Russ& 
and 
Stockt 
Group: Misc. Dept. Women Male H.S. Male Female 


Workers Store Factory Graduates 
Workers Workers 


Number: 150 100 39: 150 181 105 

Opportunity for advance- 

ment 1 1 5 2 1 1 
Steady work 2 2 1 1 2 2 
Opportunity to use your 

ideas 3 3 7 1 
Opportunity to learn а 

job 1 1 8 7 
Opportunity to be of pub- 

lic service 5 7 8 
Good boss 6 5 1 9 4 8 
High pay 7 6 6 3 3 4 
Good working compan- 

ions 8 8 3 5 
Comfortable working con- 

ditions 9 9 2 11 
Clean work 10 11 10 
Good hours 11 10 9 6 5 5 
Easy work 12 12 10 12 

Ө. M. F. Chant, "Measuring the Factors that Make a Job Interesting," Personnel 


Journal, 193 ‚1-4. А 
+ Wyatt, Langdon, and Stock, op. cit. 
1 R. F. Berdie, "Can Factors in Vocational Choice be Weighted? 


22, 43-46. 
§ Blum and Russ, op. cit. 

These studies should not be interpreted. by management as 
meaning that the average employee has no interest in his pay check 
or that he wants to be “fathered” or "mothered" or in any other way 
made the beneficiary of a paternalistic system. He wants the oppor- 
job fora reasonable wage, to have an impartial hearing 
has been treated unfairly, and to be reasonably sure 
as his work is satisfactory. In one investiga- 


Occupations, 1943, 


tunity todoa 
if he thinks he 
of holding his job as long 
tion,?* the last-mentioned point, 
ant than any other factor. 


job security, was found to be more 


import 


of Workers Toward Layoff Policy," Journal 


этр McGregor, “The Attitud 
ТО MCG ECE Or ‚ 1939, 34, 179-199. 


of Abnormal and Social Psychology 
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Added to these factors should be an opportunity for the employee 
to work with a group that "accepts" him and of which he feels 
himself to be an integral part. A series of investigations conducted 
by Mayo?* and his collaborators in a variety ol plants has shown the 
influence of social and group factors upon the worker's production, 
quality, absenteeism, and related characteristics. These studies show, 
among other things, that many of the factors (such as illumination) 
previously considered to be specific determiners of employee pro- 
ductivity operate in a much less specific and tangible fashion than 
has previously been supposed. For example, in a series of studies?? of 
a small group of employees at the Hawthorne plant of the Western 
Electric Company, an effort was made to determine 
production of varying the illumination. Whe 
creased, production increased; when the li 
production also incr 


the effect upon 
n the lighting was in- 


ghting was left the same, 


ised; and when the lighting was decreased. 
production still increased. In this particular 


was done had a favor 


experiment, whatever 
able effect on employee job performance. The 
only reasonable explanation seemed to be th 
experimental group considered themselves 
employees, and that they were responding 
whatever ch 


at the employees in the 
à rather special group of 
in a favorable manner to 
anges management made in their working conditions. 
There is little reason to believe that such factors as a new job 
evaluation plan, a new incentive plan, a new labor contract, or the 
careful selection and training of new em 

taken the place of this group feeling in improving 
But factors affecting employee morale mig 
this group feeling: these factors, therefore, 
management 11 employee morale is to be kept on the high level that 
efficient plant operation requires. 


ployees would have entirely 
job performance. 
ht quickly undermine 
must be considered by 


ral of these studies have bee summarized by 

Problems of an Industrial Civi ization (New Yo 
29 Reported by T. N. Whitehead, 

Harvard University Press, 1938). 


Elton Mayo, The Social 
rk, Andover Press, 1945). 


The Industrial Worker (Cambridge, Mass. 


/1 
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The last chapter dealt with the measurement of attitudes and morale, 
ries of the results of several attitude and opinion 


and included summ: 
surveys. These illustrations point up the fact that individuals within 


a given work situation diller in their attitudes and opinions. Aside 
from obvious individual differences, however, these, and other 
surveys, quite clearly show diflerences in attitudes and opinions of 
groups of people in various work situations. Such group differences 
tie in with the implications of carlier statements to the effect that 
the attitudes and opinions of people are influenced in part by 
variables in the work situation. 

It is then in order to ask what variables in the work situation 
contribute to the formation of employee attitudes and opinions. If 
1 some realistic answers to this question, it might then 


one can gait 
tempt to create those conditions which presumably 


be possible to at 
to favorable attitudes and opinions. We will return to this 


next chapter; let us for the moment simply indicate 
reason to believe that attitudes and opinions 


contribute 
matter in the 
that there is strong 
are influenced by a com] 
called “human relations 

Before dealing with thi: 
a point that was raised, bu 3 
assumption that [requently is 
attitudes and opinions are, in general, 
with unfavorable attitudes and opinions. 

EMPLOYEE ATTITUDES AND BEHAVIOR 

survey of studies relating to employce at- 
1 Crockett! were especially interested in 


ех combination of factors that is sometimes 


subject, however, we should first consider 
t not discussed, in the last chapter—the 
made that employees with favorable 
"better" employees than those 


In a comprehensive 
titudes, Brayfield anc 


1A. II. Brayfield and W. 
Psychological Bulletin, 1955. 


H. Crockett, "Employee Attitudes and Performance," 


52, 396-428. 
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crystallizing, if they could, any general implications of the many 
studies regarding the relationship between general employee attitudes 
and "performance." Various aspects of employee "performance" 
were considered, including the following: job performance as such, 
absences, tardiness, and tenure (referred 


to as "employment 
stability"). 


Employee Attitudes and Job Performance. It must be stated that the 
survey brought out information that is somewhat at odds with 
common beliefs or assumptions. In particular there seemed to be no 


consistent pattern of relationship between attitudes 


and opinions 
on the one hand and 


actual job performance on the other hand. 
Two or three studies will be discussed in order to illustrate the 

divergencies of the results of such studies. In one study Mossin? in- 

vestigated the sales performance of 94 female salesclerks in 


a depart- 
ment store in rel 


ation to the salesclerks' scores on a job satisfaction 
questionnaire. Sales performance was quantified by ratings. The 
correlation between job satisfaction scores and ratings on sales per- 
formance was —.03, indicating the absence of any significant re- 
lationship. 

Another study with somewhat similar results was reported by 
Bernberg* in an aircraft plant. He used four attitude measures that 


need not be described in detail; briefly, they measured "group 
morale," the employee's "acceptanc 3j 


of the formal organization, 
attitude toward supervisor 


‚ and “self-rating” scale. 
related with job performance ratings, the correlations ranging from 
.02 to .05, which are almost as close to zero as correlations can get. 
An illustration of a study with different results is one that was 
carried out at The Prudential Life Insurance Company by The 
Survey Research Center of the University of Michigan.4 In this study 
it was possible to identify certain “high” producing sections and 
other “low” producing sections, since various sections were doing 
identical types of office work, and since there were records available 
of the actual clerical time spent in completin 


These were cor- 


8 à given amount of 


? А. C. Mossin, Selling Pe 


rformance and Conten 
Background, Bureau of P 


Enjoi ment in Relation to School 
ublications, Teache; 


} 1 Pu ts College, Columbia Univ rsity, 1949. 
3R. E. Bernberg, “Social-Psychological Facto Industrial Morale: 1. The 
Predictions of Specific Indicators," Journal of Social Ps 


yehology, 19 


3 D. Katz, N. MacCoby, and Nancy C. Morse, Productivity, 
Morale in an Office Situation, Survey R arch Center. 1 
scarch, University of Michigan, December 1950, 


. 86, 73-82. 
Supervision and 
Institute for Social Re- 
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work. In one phase of the study four attitudinal variables were 
developed, namely: (a) pride in work; (b) intrinsic job satisfaction; 
(c) involvement in the company; and (d) financial and job status. 
Attitudes on these four variables were obtained by the use of inter- 
views. After deriving attitude scores on these variables from the 
interview, it was possible to compare the attitudes of employees in 
the "high" and “low” sections. 

"The results are summarized in Fig. 11.1. This gives, for the "high" 
and "low" producing sections, the percentages who had high, 
medium, and low “morale” in each of the four attitude areas. It was 
found that "pride in work" bore a significant relationship to the 
rious sections. 
rious rather diverse studies 
action with 


work performance of the уг 

The primary implication of the v: 
relating to attitudes and job performance is that satis 
one’s work situation, or with aspects of it, apparently does not 
necessarily provide strong motivation to outstanding job perform- 
ance. The general inference from the various conflicting studies is 
presumably are certain kinds of circumstances in which 
job satisfaction is related to work performance, and other kinds of 
circumstances where this is not the case. So far the variables that 
account for these differences have not been adequately identified. 
As pointed out by Wilensky.? there may be a number of such vari- 
ables such as: economic and technological (employment levels, 
business cvcle, and the like): social and cultural background of em- 
nature of work incentives; or the nature of the leadership 


that there 


plovees: 
in the organization. 


Employee Attitudes and Absenteeism, Tardiness, 
s do not seem consistently to be related to job 


there is somewhat more consistency in the 
aspects of behavior as absenteeism, 


and Tenure. 


Although attitude 
performance as such, 
relationship ol attitudes to such 
tardiness, and tenure or "employment stability." Even with these 


criteria the reported studies do not indicate strongly consistent pat- 


various pertinent studies suggest at least a moderate 


terns, but the 
attitudes and absenteeism, 


(though complex) relationship between 
tardiness, and employment stability. A few examples will be 
mentioned bricfly. 


“Human Relations in the Workplace: An Appraisal of Some 
esearch in Industrial Human Relations (Harper & Brothers, 


H. Wilenskv. 
Recent Research," in 7t 
1957). 
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JUCTION OF 
hone SECTION A. PRIDE IN WORK 


E e 


LOW 


HIGH 


LOW 


HIGH 


LOW 


HIGH 


Low 


o 10 20 30 40 50 60 70 80 90 100 
PER CENT 


ceceοẽj I ИЕ MEDIUM MORALE — [7777] Low монд 


FIG. 11.1. Per cent of employees in high and low 


medium, and low “morale” indexes for each of fo 
between “morale” 


Producing sections who had high, 


and section productivity was signi 
area, namely, “Pride in Work’ groups. 
op. cit., Tables 23, 25, 26, and 32.) 


In a study that dealt primarily with 
Van Zelst and Kerr® also obtained 50 


attitudes toward merit rating, 
me inform 


ation pertinent to 


6 R. H. Van Zelst and W. А. Kerr “Workers’ Attitudes Towa ri ing” 
E : s тата Merit Rating, 
Personnel Psychology, 1953, 6, 159-172. nard Merit Rating, 
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our present subject. A total of 340 employees in 14 companies com- 
pleted a questionnaire that included their own reports of absenteeism 
and tardiness. In addition, the questionnaire included two questions 
regarding job satisfaction. Responses to these two questions were 
combined to give a single index. This job satisfaction index had a 
correlation with a reported favorable absentee record of .31, and 
with a reported favorable tardiness record of .26. Both correlations 


were statistically significant. 

In a study by Giese and Ruter, an analysis was made of the 
average “morale index” of employees in 25 different departments of 
a mail-order house in relation to tardiness and absence indexes of 
those departments. The average morale index had no significant 
relationship with tardiness, but had a statistically significant cor- 
can be interpreted as meaning 


relation with absences of. — 17: (this 
that departments with most absences tended to have low morale, 
and vice versa). 

In still another absenteeism study, Mann and Baumgartel* took 
a look at various aspects of attitudes and opinions of both white- 
collar and blue-collar male employees of an electric power company. 
Later mention will be made of some of the specific results of this 
spect of it, “over-all satisfaction” of white-collar 


study, but in one 
employees was obtained by the use of a questionnaire. This index 
was then compared with absenteeism rates for the various work 
groups (deparunents, units, and so forth). ‘The results (shown in 
Fig. 11.2) show that, of the employees in groups with absence indexes 


of 4 or more, only 22 per cent were "satisfied" with their jobs. By 


comparison, in groups with absence indexes of І, and of 2 or 3, the 
percentages ol employees who were "satisfied" were 62 and 59,9 
age: 


respectively. 
In connection with tenure (or its corollary of turnover) and em- 


plovee attitudes, Weitz and Nuckols!? report a statistically significant 


TW. J. Giese and W. II. Ruter, “An Objective Analysis of Morale," Journal of 
Applied Psychology. 1949, 421-427. s 

SF Mann and Tl. Baumgartel, Absences and Employee Attitudes in an Electric 
Power € om pany, Survey Research Center, Univ ty of Michigan, December, 1952. 

9 rhe 52 per cent is an average of the percentages shown in the original data for 
emplopees in groups with indexes of 2 and 3; those percentages were 49 and 56. 
respectively. 

10 J. Weitz and R. C. 
Measuring Job Satisfaction, 


Nuckols, “The Validity of Direct and Indirect Questions in 
* Personnel Psychology, 1953, 5, 487-494. 
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GROUP ABSENCE RATES 
(EIGHT MONTHS) 


1 


PER CENT SATISFIED WITH JOBS 


FIG. 11.2. Relationship between over-all satisfaction with company and job, and 


absence rate, of male white-collar employees. (Adapted from Mann and Baumgartel, 
op. cit., p. 22.) 


correlation of .20 between attitudes of 1,2 


00 insurance agents and 
their 


tenure. Kerr!! reports a significant correlation of 
sample of 98 wage-earners between their "job satisfaction" scores and 
their self-reported tenure (number of years in the labor market 
divided by number of employers). In turn, Giese and Ruter!? report 
à correlation of "morale scores" with a turnover criterion of —.42 
for 25 departments. This negative correl 
indexes, of course indicates a positive rel 

Although some other studies have rev 
between employee attitudes and tenure, there nonetheless are à 
number of situations in which there is some rel 
attitudes and tenure, although the rel 
This also seems to be true of 


.25 for a 


ation, based on turnover 
ationship with tenure. 


ealed negligible relationship 


ationship between 
ationship is not very great. 
absenteeism and tardiness. 

Comments. In general, then, we cannot s; 
ployees with favorable general attitudes 
tive than those with unfavorable attitudes, although there are some 
situations where this has bcen found to be the case. "There 
to be some support for saying that 
to other aspects of employee behav 
and tenure. To maintain 


ay unequivocally that em- 
are necessarily more produc- 


does seem 
attitudes are moderately related 
ior such as absenteeism, tardiness, 
an objective, scientific attitude toward this 
matter, it must be pointed out that the fact of this relationship does 
not necessarily imply cause and effect. It may be, for example, that 
those employees who, generally speaking, tend to have favorable 

11 W. A. Kerr. "On the Validity and Reliabilit 


Y of the Job Satisfaction Tear 
Ballot.” Journal of Applied Psychology, 1948, 32, 275-281. 
12 Giese and Ruter, op. cit. 
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attitudes toward their employment situation also are the kinds of 
people who tend to come to work more regularly, to be on time, and 
to stay longer on their jobs. In other words, from the strictly scientific 
point of view, one cannot say if a company is able in some way to 
of its employees, that the employees, as a 


change the attitudes 
aspects of their behavior. To do 


consequence, will improve in those 
at one make a basic assumption, namely that there 
lationship between employee attitudes and 
tardiness, and tenure, and 


this requires th 
is а cause-and-effect re 
employee behavior (such as absenteeism, 
nd other aspects of behavior). This 
requires that one shift gears from a completely objective slant to one 
in which we must rely on subjective evaluations, value judgments, 
' with perhaps a dash of rational- 


possibly job performance a! 


hints from experiments, and "logic," 
ization thrown in. 

"Taking such liberties in assessing 
regarding human behavior, especially 
authors feel that there is some justificatio 
lovees do have some effect 
or, to put it another way, there will be benefits both to employees 
and to the organization if the organization is able to create those 
conditions that are conducive to the formulation of favorable em- 
ployee attitudes. 

It may be, however, 
to identify or measure. Ther 
a direct influence on employ 
and tenure). Bray 


s conducive to job s: 
the applicants drawn into the 


. and on the har- 


the potpourri of information 
in an industrial setting, the 
n for believing that the 


attitudes of emp on employee behavior— 


that the values to the organization are difficult 
e may be values other than those having 
Я уйу (or for that matter, 
field and Crockett,“ for 
itisfaction may 


ee prod ucti 


absenteeism, tardiness, 
example, suggest that condition 


have an effect on the quality 
ol 


of 
organization, on the quality job performance 
There may be various types 


mony of labor-management relations. 
of “hidden” costs in having dissatisfied employees—costs such as 


em -eater ti voted to hi i 
more supervision. greater time de $i indling 
poor community relations and un- 
ffects on the total organizational 


having to have 
and complaints, 


grievances 
onetheless real) € 


measurable (but n 
efficiency. : ee 

Our discussion of employee attitudes 30 far Í І 
point of view of the employing organization. The 5555 = iet of 
employees themselves also should be emphasized. The total welfare 


1 Crockett, op- cit. 


has been [rom the 


13 Brayfield anc 
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of individuals, and of society as a whole, depends, in part, on the 
satisfactions that people experience in the various aspects of their 
lives, including their employment relationships. In recent years there 
has been increasing acceptance on the part of industry of 
obligations to the communities and to the nation as a whole. 

Thus, in terms of both the immediate interests of industry itself 
and of long-range human welfare, there seems to be adequate justifi- 
cation for the actions taken by management to create work situations 
that are conducive to the increase of human satisfactions. 

This brings us to the question of the motives that serve as the 
stimulant to management in the development o 
In this connection, a st 


"social" 


f "human relations." 
atement by WorthyH is uniquely appropriate: 


I agree. .. that gimmicks and devices employed for purposes of manipula- 
tion will soon lose their effectiveness. The important question is 
management's motives in employing the results of human relations 
rescarch. If its motives are those of narrow self interest, of finding subtler 
and smoother ways of bending workers to its will, the effort will be worse 
than useless for it will widen further the gap between workers and 
management. But if management's motives are sincerely those of better 
understanding the problems of people at work, of finding ways for making 
work a more rewarding experience, of discovering its own shortcomings 
and means for improvement, management's efforts to apply the findings 


of human relations research are likely to create positive benefits for all 
concerned. 


UNDERSTANDING HUMAN BEHAVIOR 


If we accept the premise that the attitudes, work satisfactions, and 
behavior of employees are influenced in part by conditions or factors 
in the work situation, it is then in order to try to ascertain what 
such conditions are, and what their influences are, Any attempt on 
the part of management to create those conditions which are con- 
ducive to favorable changes in employee behavior or attitudes, how- 
ever, must be predicated on an understanding of human behavior. 
Before discussing such conditions or factors, therefore, let us review 
briefly some of the basic aspects of human behavior, 

Causation in Human Behavior. Hum 


ee E an behavior of any kind is 
caused. Thus, if the foreman "blows his top" over a trifle, such 


14 J. С. Worthy, "Comments on Mr. 


i Wilensky's Chapter," 
dustrial Human Relations, op. cit. 


in Research in In- 
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behavior can be said to be brought about by certain causal influences, 
although it may be difficult to identify them. 

In the jargon of the theoretical and experimental psychologists, a 
stimulus acts upon the organism to produce behavior (a response). 
A simple illustration of this is the instance of a person touching a 
hot stove. The stimulus (the hot stove) acts upon the organism (the 
person) to produce behavior (to remove the hand). Most of the 
situations in everyday life, however, are much more complex than 
this. For example, when driving in traffic the driver has many 
“stimuli” in his environment, such as other cars, pedestrians, the 
traffic lights, the road and road conditions, and perhaps a back-seat 
driver. His driving behavior is the consequence of an interaction of 
the stimuli and the driver. The driver himself has had previous 
driving experiences which will influence his behavior in a given 
situation. Further, his perception of the stimuli may influence his 
behavior. For example, if the driver perceives the speed of a car 
coming toward him as being less than it actually is, he will behave 
as though it were travelling at the slower speed; for example, he 
may then attempt to pass a car in front of him. 

In a somewhat parallel vein, a clerk in the complaint department 
of a store may look at the long line of customers, realize that the 
closing time is coming (before which she cannot possibly handle all 
the customers), and may "perceive" their complaints to be directed 
toward her personally rather than toward the store. Her resulting 
behavior may be to act in a very snippy and discourteous way to the 
customers, which, of course, may cause them to take out their wrath 
directly on her, thereby accentuating the whole situation. 
of responding to stimuli, it is very easy to see how 
riences of the individual and the attitudes of the 
he resulting behavior. Previous experiences, 


In this process 
the previous expe 
individual can affect t 
especially those which have been repeated often enough to form 
behavior habits, can have the effect of causing a person to persist 
pe of behavior in situations of a given type. Atti- 


in a particular ty › ; . 
affect our perceptions of events or objects in our 


tudes, in turn, can ( 
environment and сап provide a predisposition to react ina particular 


manner. 
Human Needs and Incentives. In the above discussion it has been 
indicated that various individuals behave differently in the same 
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situation, these different behaviors being the consequences of the 
individuals, since the stimuli are the same in a given situation. In 
large part these differences among individuals can be attributed ta 
differences in their “motivation.” To understand some of the prin- 
ciples of human motivation, however, we must consider two basic 
aspects of motivation, namely needs and incentives. 

Needs are the felt wants of individuals. They 


are sometimes also 
referred to as drives or desires. Incentive. 


5 (also referred to as goals) 
are the objects or behaviors that satisfy the needs. Thus, thirst is a 
need, and water is an incentive. Water (the incentive) satisfies thirst 
(the need). 

"There are different types of needs 

Innate Needs. These 
include hunger, thirst, 


as indicated below:!5 

are primarily physiological in nature, and 
elimination, sex 
Some innate needs presumably 
basis. Smith, 16 for ex 


‚ and temperature regulation. 
do not have a strictly physiological 
ample, suggests that 
intrinsic to human and animals. 
Acquired needs. Throughout life, p 
tive years, people acquire some needs 1 
Acquired needs, then, are learne 
people living in the United State 
never were even conceived 
erations, "luxuries" 


"safety" is a need that is 


articularly during the forma- 
M reason of their experiences. 
d through our experiences. Thus, 
$ today have "needs" that years ago 
as possibilities. "Through succeeding gen- 
to one generation become 


"necessiti to the 
next. Technological developments 


and economic progress have made 
many goods and services available as “incentives.” Contact between 
people, and present-day means of communic 
newspapers, radio, and TV, have 
needs that such products 


ation such as magazines, 
contributed to our 
and services can fulfill. 

Social needs. Special comment might be 
of needs that can be called "social" 
self-achievement, for "belonging" ¢ 
“status.” Althoug 
aspects, they 


development of 


made about certain types 
These include the need for 
or for being 
h the social needs probably 
are markedly influenced by 
Interaction among needs. Hum 
as might be implied by 


needs. 


with others, and for 
have certain innate 
the cultural environment. 
an Motivation is not quite as simple 
considering needs as falling into the above 
15 N. R. F. Maier, P. 
). 
16 Н. C. Smith, The Psychology 
Company, Ine., 1955). 


sychology in Industry (2nd ed.; Houghton- Mifflin Company, 


of Industrial Behavior (McGraw-Hill. Book 
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three classes. In actual life the needs of people become intricately 
intertwined. Thus, a person who has a strong need for status may 
eat in the “best” restaurants. This he does, not because he is hungry, 
but because he feels his “status” will be increased by being seen in 
the “right” places. 

The interactions of needs are unique for each person. Thus, each 
person has his own sets of values relating to incentives that are 
different from those of other people. This, in turn, leads to our 
difficulties in interpreting the actions of other people, since we have 
values different from theirs, and therefore their behavior does not 
make sense from our point of view. Many of the misunderstandings 
in industry can be attributed to the fact that people differ in their 
sets of values or needs. Management representatives, for example, 
may not be able to understand the motivation that induces employees 
to join a union. Or an employee may not understand why the fore- 


man insists on having a particular job done on time. 

It should be emphasized that acquired needs can be, and frequently 
are, much stronger than those of an innate nature—as long as there 
is reasonable satisfaction for those of an innate nature. Thus, as 
long as people are reasonably well fed and have water, hunger and 

little influence on their behavior. In a condition of de- 
however, such needs would become distinctly dominant. 


thirst have 
privation, 

Incentives. Incentives can be either positive or negative. A positive 
incentive is one that attracts a person like a magnet, as, for example, 
the prospect of a promotion or high take-home pay. On the other 
consequences or events that people seek to 


hand, there are some 
avoid: these are negative incentives. An example is that of the pres- 
sure exerted by a work group on its members to restrict production. 
Thus, an employee might have the positive incentive to produce 
in order to increase his piece-rate earnings, but there is the negative 
incentive of group disapproval if he does so. Here the individual's 
sets of values will dictate whether he will, or will not, resist the group 


pressures. ы : 
One other point should be made about incentives 
and substitute incentives. Given a particular 


ertain incentive that most logically would 
fulfill that need. Frequently, however, it is not possible to achieve 


that particular incentive, or its costs (in terms of other satisfactions) 
a person may visualize some other incentive 


this being the 


distinction between real 
need, there typically isa с 


might be excessive. Thus, 
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as being a substitute for the "real" one. A man may fail to achieve a 
particular goal, such as becoming a doctor, and redirect his energies 
toward becoming a medical technician. Or an employce may have 
his heart set on becoming a foreman, but when this goal fails to 
materialize, he may become more active in his lodge and ultimately 
end up as its president, thus fulfilling his need for status. 


Frustration. The failure or inability to achieve one's goals may bring 
about frustration. Such frustration, in turn, can be the root of vari- 


ous types of behavior. In a frustrating situation one person might 


then set his sights on a substitute incentive, as mentioned abovc. 
Such an individual, failing to achieve one goal, settles for another 
one that may largely fulfill his need. Generally speaking this is a 
fairly satisfactory method of adjusting to the situation. Some persons, 
when facing a frustrating situation, adopt a 
proach in attempting to achieve their goals. The accomplishments 
of many famous people throughout history probably are reflections 
of such stimulated motivation. Where the goals 
such problem-solving, the frustrations 

The adjustments of some people t 
however, are less desirable. Maier 
types of frustrated behavior: 
ignation. 


t problem-solving ap- 


are achieved through 
are overcome adequately. 

O some frustrating situations, 
lists four different undesirable 
aggression, regression, fixation, and res- 


Aggression is a form of behavior involy 
toward another person or object. The 4-year-old boy who beats his 
playmate over the head with a baseball bat is obviously exhibiting 
aggressive behavior. The forms of aggression of some adults are 
much more disguised and subtle, A tidbit of gossip, or a casual ques- 
tion over a tea cup or at the coffee bar, can be as devastating to the 
victim as the baseball bat. 


ing some type of attack 


Regression is the tendency for a person in 
to revert to some earlier form of beh 
The temper tantrums, crying j 
of adults are manifest 


a frustrating situation 
avior, typically that of children. 
ags, emotional outbursts 
ations of regression. 

Fixation is the tendency of 
of useless behavior, even tho 
An ex 


and pouting 


à person to persist in a particular kind 
ugh he knows the beh 
ample is that of continuing to telephone 


the caller keeps getting no response and know 


avior is useless. 
an individual when 


s the person in question 
17 N. R. F. Maier, op. cit, 
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is out. The tendencies of some people in industry to resist change 
probably are indications of fixation behavior. 

Resignation is the tendency of frustrated people to give up. They 
take the point of view that there is no use trying to put forth any 
extra effort. This depressed, negativistic attitude is characteristic of 
employees who, for example, keep telling others (and themselves) 
that the cards are stacked against them and that it is futile to do any- 
thing about it. 

Frustration is part and parcel of human life. The methods indi- 
viduals adopt for dealing with frustration, however, determine 
itions are the cause of undesirable behavior as 


whether the fru: 
opposed to servir 
Individuals, then, have certain needs which serve as drives to 


s the impetus for desirable behavior. 


motivate their behavior. Incentives are the specific goals toward 
which the behavior is directed. In attempting to achieve such goals, 
however, [rustrations frequently occur; these, in turn, can be met 
with adequate adjustments or with inadequate adjustments. oe 

in their 


sidering the facts that individuals vary in their "needs, 
perceptions of the incentives that would fulfill those needs, and in 
aling with the frustrations that block the achieve- 


the manner of de: | 
ment of such incentives, it is not surprising that the foreman some- 


times just can't figure out why “Joe behaves the way he does." The 
important. points for the foreman to keep in mind are that Joe's 
behavior (whatever it may be) is caused by the interaction of the 
above, and that he (the foreman) needs to under- 


factors discussed | 
in order to stand a chance of appreciably 


stand what makes Joe “tick 


modifying Joe's behavior or attitudes. 


HUMAN RELATIONS 


The development of good human relations in industry and business 
depends essentially on the creation of those circumstances or con- 
ditions within which affirmative attitudes and motiv 


ations may be 
expected to develop. Such a program must have two essential features. 
In the first place, there probably are certain circumstances or con- 
ditions that generally speaking can foster affirmative attitudes and 
motivations with groups of people; to the extent that this 
appropriate actions by management can have a broad, desirable 
effect. In the second place, the fact of wide individu 
motivation suggests that individuals need to be tre 
at least to some extent. This bears on the 1 
that a supervisor needs to know what makes 
order to take actions that might influence 


is 50, 


al differences in 
ated differently, 
ой! previously made 
an individual “tick” in 
that person's actions or 
attitudes. Let us first consider some of the factors that seem to form 
the basis for certain general principles of human rel 
so, we will be particularly interested 
which, on the b 


ations. In doing 
in considering those factors 
is of experimental evidence, h 
been found to have some bearing on hum 


ave fairly clearly 
an relations. 


SUPERVISION 
The supervisor is generally recognized as 
opment of sound human relations. 
the organization. His personality 
the attitudes and beh 


a keystone in the devel- 
To his subordinates he represents 


and behavior typically influence 
avior of those whom he super 
tion to the organization will be f 


be it bad or good. 


vises. Their reac- 


avored by their reaction to him— 
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Supervision and Employee Performance. Let us first review briefly 
some of the evidence that points to the importance of the supervisor 
in human relations. As one example, further reference will be made 
to the study by Katz, MacCoby, and Morse! in the Prudential Life 
Insurance Company. It will be recalled that the various sections were 
characterized as "high" producing or "low" producing sections on 
the basis of available production records. All of the supervisors of 
both the "high" and "low" sections were interviewed to determine: 
(1) a description of supervisory behavior, and (2) attitudes toward 
own job, subordinates, superiors, the company, and company policies. 
It was then possible to determine what relationship there was, if any, 
between supervisory practices and attitudes on the one hand, and 


section productivity on the other hand. 

On the basis of the interviews the super 
"employee centered” or "production centered.” To help to character- 
ize this distinction, following are the verbatim answers of two super- 


sified as 


sors were c 


visors to a question regarding the most important part of the job: 


Supervisor X: “Well, there are two things—keeping the section running 
smoothly; keeping the clerks happy; keeping production up; making 
impartial assignments of work: making the proper decisions on some 
difficult cases involving some payments and maybe a premium that hadn't 
been paid before." (This supervisor was classified as “employee centered.") 

Supervisor Y: “Well, the most important part is to get the reports out. The 
biggest thing is to get the work out.“ (This supervisor was classified as 


"production centered.") 
ified as "democratic" 


In a similar manner the supervisors were c 
and.as having "high or average judgment" vs. 
The results of comparisons on these classi- 


vs. “authoritarian,” 
having "poor judgment." 
fications for the supervisors of the "high" and "low" sections are 
This shows that the supervisors of the "high" 


shown in Fig. 12.1. 
tic," and to have 


sections tended to be "employee centered," "demo 
"high or average judgment." The supervisors of the "low" sections, 
in turn, tended more to be "production centered," "authoritarian," 
and to have "poor judgment." Although it cannot positively be said 
associated characteristics were specifically the 


that these and other 
cause of the sections being high or low in production, the weight of 


logic and inference tend to support this conclusion. 


. C. Morse, Productivity, Supervision, and Morale 


“TD. Katz, N. MacCoby. and N 
Rescarch Center, Institute for Social Rescarch, 


in an Office Situation, Survey 
University of Michigan, December 1950. 
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FIG. 12.1. Supervisor characteristics in relation to "high" 


sections in insurance company. (Adapted from Katz, MacC 


and “low” producing work 
oby, and Morse, op. cit.) 


Another study that points to the influences ol the supervisor on the 
performance of the work group is one reported by Lawshe and 
Nagle.? In one plant of the International Harvester Company 208 
employees in 14 departments filled out an attitude questionnaire 
which included 21 items regarding the individual's 
his immediate supervisor. In addition, the 14 de 
by six executives on their 


attitude toward 
partments were rated 
judgment of work output. This was done by 
the paired comparison method. The executives were supplied with. 
paired comparison forms and instructed to indicate “, the de- 
partment in each pair which is, in s job better.” 


your opinion, doing it 
Although such ratings do not constitute an objective criterion of 
department performance, the reliability of judgments among the 
six executives was very high (r = .88), suggesting that there were 

2C. H. Lawshe and B. F. Nagle, "Productivity and 


Attitude Toward Super- 
visor,” Journal of Applied Psychology, 1953, 37, 159-162. 
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RATED PRODUCTIVITY 
OF DEPARTMENTS 


5 HIGHEST 
4 AVERAGE 


5 LOWEST 


AVERAGE NUMBER OF FAVORABLE RESPONSES. 


FIG. 12.2. Attitudes toward supervisor (based on responses to attitude ques- 
tionnaire) of 208 employees in 14 departments of industrial plant in relation 
to rated productivity of departments. (Adapted from Lawshe and Nagle, op. cit.) 


differences in the performance of the various departments that were 
perceived quite consistently by the executives. 

The results of this study are given in Fig. 12.2. Here we see a 
relationship between attitudes of employees in the various depart- 
ments toward their respective supervisors and the rated productivity 
of the departments. In this study the correlation for the 14 depart- 
ments between average employee attitude (based on the question- 
naire) and rated productivity was .86. 

From evidence such as the above, there is the strong implication 
that the supervisor's role is critical in establishing the tone of human 
relations in the work group, and that the effectiveness with which he 
as a fairly direct bearing on the work performance of the 


does this h 
: What can be 


group. Granting this, it is then entirely in order to as 
done to improve the quality of supervision? Although there are no 
final answers to this question, there probably are certain general 
directions to pursue in attempting to achieve this objective. 

Selection of Supervisors. In the first place, if there is reason to believe 
ervisors in an organization are not the kind of 


that the present sup 
people who make good supervisors, management, could consider the 


development of a supervisory selection program. For this purpose, 
the procedures discussed in Chapter 5 would be appropriate. Fig. 5.1 
shows the results of one supervisory selection program. 

Training of Supervisors. For both present and new supervisors, ap- 
propriate training can aid in the development of supervisory skills. 
Supervisory training was discussed in Chapter 9, so it need not be 


discussed further here. 
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Self-Improvement of Supervisors. A supervisor who wishes to il 
prove his own supervisory skills probably can do so to some degi ce 
if he is serious in this purpose. In fact, the recognition by a super- 
visor that he could become a more effective supervisor is undoubtedly 
the most important step in becoming more effective, when this rec- 
ognition is coupled with serious intent to do something about it. 

Unfortunately, there are no simple cook-book procedures that one 
can follow to such success. For better or for worse, life is not quite 
that simple. There are, however, certain general conditions and 
practices that tend to contribute to the development of improved 
human relations. 

Understanding individuals. A supervisor should develop the 
facility of understanding individuals—of “reading between the 
lines” of what they say to recognize the 
them. Although this comes hard for some 
cut methods for getting on the same wave length as the employee. 
In this process, however, a sympathetic ear is essenti 
employees. Since each person's attitudes and behavior seem, to him, 
very reasonable, it does violence to a supervisor-employee relation- 
ship if, for example, the supervisor treats an employee’s comments 
lightly or with ridicule. 

Opportunity for Job satisfaction. There 
situation the reason 


basic needs that motivate 
people, there are no short- 


al in listening to 


must exist within the work 
able opportunity for employees to achieve at 
least some degree of job satisfaction. This Opportunity is only par- 
tially within the hands of the supervisor. The essential character of 
the work and working area, the conditions of hours 
company policies, and the like, are essentially the 
higher management. The supervisor, however, does have the oppor- 
tunity to create a desirable social climate within the department, and 
usually he has the responsibility for ; signment of individuals to 
various jobs within the department. 

- Dealing effectively with individuals. 
personal qualities 


and wages, the 
responsibility of 


The supervisor must have the 
to deal effectively with indi- 
a whole. ‘This does not mean that he 
has to bea silver-tongued orator or a Dale Carnegie, but he does need 
to be able to get his ideas across and to command the respect and 
support of those who work for him. 

Familiarity with human relations practices. 
visor should be familiar with 
and practices that h 


and skills necessary 
viduals and with the group as 


Further, the super- 
‚ and able to apply, 


certain principles 
ave become crystallized 


through experience and 
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research as being effective in human relations.\A few examples will 
be used to illustrate such principles and practices. In the study re- 
ported by Katz, MacCoby, and Моге, for instance, the supervisors 
were characterized in terms of the “closeness of supervision," mean- 
ing the degree to which the supervisor checks up on his employees 
frequently, gives them detailed and frequent instructions, and, in 
general, limits the employees’ freedom to do the work in their own 
way. (As some employees might put it, "close" supervision is when 
the supervisor “breathes down your neck all the time.") The analysis 
of results of the study showed that over 90 per cent of the "low" 
production supervisors gave "close" supervision, whereas only 50 
per cent of the "high" production supervisors operated in this way. 

In a somewhat corresponding study of railroad workers, Katz, 
MacCoby, Gurin, and Floor! found that the supervisors of the “high” 
producing railroad gangs (as contrasted with supervisors of the “low” 
producing gangs): (1) spent more time on supervisory duties than on 
nonsupervisory duties; (2) were perceived by their employees as 
gencrally better in planning; and (3) took more personal interest in 
their employees. There is also evidence from these and other studies 
that successful supervisors tend to delegate more authority than 
those who are less successful. 

Aside from the human relations practices mentioned above there 
are certain others that will be mentioned later in further detail. 
These include the development of good communications, of oppor- 
tunities for employees to participate in some measure in matters 
affecting the department, and of cohesive work groups. In all of these 
the supervisor plays a key role. 

Characteristics of Supervisory Behavior. Successful supervisors obvi- 
ously differ widely in their behavior. Nonetheless, there seem to be 
certain behavior patterns that are to some degree characteristic of 
rsons who perform effectively as supervisors. } ‘These behavior 


those pe 

patterns were investigated in a study by Roach* in which a check list 

of 328 behavior statements was used. These statements had been 
8 i 


gleaned from essay descriptions of 35 “good” supervisors and 35 


bv. and Morse, op. cit. $ А 7 
ree Mac Cóby, A. Gurin, and L. G. Floor, Productivity, Supervision and 


4D. Katz, N. 
Morale Among Railroad Workers, Survey Research Center, Institute for Social 


" 951. 
Research, University of Michigan, 195 
RM 5 “Factor Analyses of Rated Supervisory Behavior,“ 


Psychology, 1956, 9, 487—198. 


Personnel 
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"poor" supervisors that had been written by their superiors. The 
completed check list was then used by the managers for 245 white- 
collar supervisors, and the resu!ts were subjected to a factor analysis 
which revealed groupings of behaviors that tended to occur in com- 
bination. The fourteen factors that were identified by this process 
are listed below, in a few cases with brief explanatory comments: 


l. Personal. Compliance. (Degree to which supervisor docs what is 
expected of him, such as setting a good example by being on time, 
and following through on assignments.) 

. Job knowledge. 

Direction of group performance. (Char. 
and organize, to carry out procedures, 
smoothly.) 

4. Rewarding performance and thorou 

5. Company loyalty. 

6. Acceptance of responsibility (decision-making). 

7 

8 


Qo № 


acterized by ability to plan 
and to sec that things function 


ghness of employee. evaluation. 


- Group spirit. 
- Personal drive (motivation). 
9. Impartiality. 
10. Poise and bearing. 
11. Consideration. 
12. Open-mindedness. 
18. Cheerfulness. 
14. Approachability. (Characterized b 
sit and talk with his employees, a 
things over with him.) 


y extent to which he is willing to 
nd to which they are willing to talk 


Although supervisors vary in their 
characteristics, these can be thought of 
supervisory performance. 


patterns of these behavior 
as "dimensions" of desirable 


COMMUNICATIONS 


In recent years a great deal h 


as been written 
"communications" 


in industry. In fact, the dev 
munication programs" in industry 


band-wagon or keeping-up-with-the-Joneses effect. There is, however, 
a rational explanation for this current interest in communications 
in industry. For this explanation it is necessary to go back into in- 
dustrial history. 


and spoken about 
elopment of "com- 
almost reflects something of a 


In the years gone by, industrial 
typically much smaller than they 
employee personally knows the n 


and business enterprises were 
are today. In 


lan. 


à small concern, each 
ager, as well as other employees 
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in the concern. This close-knit organizational arrangement permits 
the easy and informal exchange of information. With the increase in 
the size of organizations, however, several intermediate layers of 
management and supervision are inserted between top management 
and the bulk of the employees. This distance, along with size, simply 
resulted in the breakdown of the informal, first-hand interchange of 
yesteryear. This void was not even recognized as a void by some com- 
panies for some years. The increased management-labor problems of 
relatively recent industrial history have served to focus management's 
attention on the whole area of employee relations. It is probably in 
connection with this shift that “communications” have come to be 


recognized as a very essential ingredient in employee relations. 


What is Meant by Communications? Communication has been de- 
fined as “all of the processes through which information, attitudes, 
ideas or opinions are transmitted and received, providing a basis for 
rstanding and [от agreement.“ It has been suggested 
by Habbe, in turn, that effective communication "creates, or pro- 
motes, a better understanding between persons and groups." Both of 
these expressions place an emphasis on the effectiveness of communi- 
cations rather than simply describing mechanics of transmitting in- 
formation. The processes of talking to unwilling ears, or passing out 
pieces of paper, do not insure that the "message" gets through to the 
person or group for which it is intended, 

Within an industrial or business organization communications 
can flow in at least three directions, namely down (from management 
down through the lower levels of the organization), up (from em- 
ployces to intermediate-level personnel up to higher levels), and 
across (from people on one organizational level to others on the same 
level), The “content” of communications varies, depending in part on 
their "direction." For example, downward communications can in- 
clude instructions, orders, statements of policy and procedures, as 
well as information that is more gene ral in nature, and upwards 
communications can include such things as suggestions, attitudes, 


common unde 


and grievances. 


Methods of Communication. Со 


or informal. Formal communicati 
3 p. E. Lull, F. E. Funk, and D. T. Piersol, Business and Industrial Communica- 
tion from the Viewpoint of the Corporation President,” Speech Department, 
Purdue University, 1954. 


mmunications may be either formal 
ons are those that are provided by 
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specific procedures, such as written instructions or policies. Informal 
communications follow the “grapevine” route, and can cover not 
only fact but also rumor. Although the informal route can bea very 
effective method of transmitting information (or misinformation), 
our primary interest will be with the formal types of communication. 
These may be either written or oral. A listing of some specific types 
of communications is given by Habbe,’ as follows: 


I. Attitude surveys. 
2. Grapevine. | 
3. Interviews (casual, counseling, employment, exit, induction, merit 
rating, open door, training). 
4. Mechanical devices (public address system, radio, television, tele- 
phone). 
5 


- Meetings (employee-supervisor, group, induction, mass, social-r 
tion, training). 
6. Open house. 

‚ 7. Suggestion 
8. Union activ 


rea- 


tem. 

ities (collective bargaining, grievance procedures, labor- 

management committees, union meetings). 

9. Written communications (bulletin boards, em 
organs, information racks, letters, posters, 


ployee 
reports). 


booklets, house 


The strengths and weaknesses of some of these media of com- 


munication, as based on company experience, are summarized in 
Table 12.1. 


TABLE 12.1 


Strengths and Weaknesses of Different Media of Communication 
Medium Strengths Weaknesses Remarks 
Attitude Gets ideas up. Po- 


Survey tential morale- 
builder. 


Findings may be equiv- Of 
ocal. May boomerang if 
not followed up. 


considerable value 
in many situations. 


Grapevine Personal. Of, by, 
р 


y. Often inaccurate, Does 
and for employees. 


Thrives when other 
not reach everyone, 


channels of informa- 
tion are closed. 
Interview “Natural.” Two- Hard to train people to 


t A basic medium. Can 
way. Personal. Po- be good interviewers, 


3 be used in almost any 
tential morale- situation for dealing 
Прак With all kinds of em- 
ployer-employee rela- 

tions. 
7S. Habbe, “Communicating with 
No. 129, National Industrial Conference 


Employees,” Studies in Personnel Policy, 
€ Board, 1952, 


Medium 


Public 
Addres 
System 


‘Telephone 


Meeting 


Open 
House 


Suggestion 
System 


Union 
Activit 


Bulletin 
Board 


Employee 
Booklet 


House 
Organ 


Source: Adapt 
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TABLE 12.1 (Cont.) 


Strengths 


Fast. Enables manage- 
ment to ch all 
workers at one timc. 


Convenient. “Two-w 
Fast. 

Face-to-face. Potential 
morale-builder. 
than talking indi 
Пу to employees. 


Potential morale- 
builder. Increases 
formation about 
pa пу. 


in- 
com- 


Gets ideas and gripes 
up to higher manage- 
ment. Voluntary. 


Activities often per- 
sonal. Many deal with 
matters that are. fun- 


damental to employees. 


ial. Convenient. 


Official. Convenient. 
Comprehensive. Wide 


coverage. 


Wide coverage. Report 
current. happenings. 


ed from Habbe, op. cit. 


Weaknesses 


Impersonal. One-way. 
Suitable for short mes- 
sages only. 


Not face-to-face. 


Often one-way. Hard to 
train people to lead 
meetings well. Un! 
done well, audience 
may regard as was 
time. 


Gives only superfic 
view of compa 
eration. 


Majority of ideas are 
rejected. Rather slow. 
Generally used only by 
minority of employees. 


Leadership may not be 
local. Activities seldom 
reach all workers. 


Impersonal. Only one- 
Suitable for cer- 
tain types of communi- 
only. 


cations 


Impersonal. Only one- 
way. Needs to be re- 
vised rather frequently. 


ly one-way. Con- 
al. 


Mos 
tents often tri 
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Remarks 


Helpful in some mat- 
ters. Not a basic me- 
dium. 


Indispensable. 


sic and universally 
used. Can go over big 
or can flop. The impor- 
tant thing is to learn 
how to run a meeting. 


While a 
Пу for 
families and for r 
dents of the. commu- 
nity, this medium can 
promote intr 
company communica- 
tion. 


anged espe- 
employees’ 


also 


If other media are lack- 
ing, a suggestion system 
may be used by the em- 
plovees to get gr 
well as ideas, to man- 
agement’s attention. 


Value in terms of com- 
munication depends on 
strength of union, lead- 
ership. relations. with 
management, and abil- 
ity to keep close to 
membership. 


Real but limited func- 
form. Nearly 
all companies use them. 


tion to pe 


A chief medium for 
telling employees (new 
ones especially) about 
the company. 

General feeling: not 
the effective communi- 
cator it could be. 
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Various general advantages have been given for written and oral 
communications, some of these being listed below:8 


Advantages of written communications: 

Authority. 

Accuracy. 

Permanence. 

Coverage (can be of adequate length, and can be duplicated 
tributed to all individuals who should receive it). 

Miscellaneous (retention rate from reading has been cl 
written communications are economical) 


and dis- 


aimed to be high; 


Advantages of oral communications: 
Personal. 
‘Two-way (ideas can be exchanged, questions asked, and so forth). 
Flexible (can be adapted to receiver; can be presented with "right" tone 
of voice, with smile, gesture, and so forth). 
Effective. 
Miscellaneous (easy, simple, fast; pl 


aces responsibility for communication 
where it belongs—on immediate 


supervisor). 

Since we are discussing the views of people regarding communica- 
tions, it would be pertinent to summarize briefly the results of a 
survey of the viewpoints of 51 corporation presidents regarding com- 
munications.» The corporations represented were among the large 
ones in the country. Some of the statistical results are given in Table 


12.2; it should be added, however, that some of the questions and 


responses have been abbreviated in this table. 


TABLE 12.2 


Summary of Responses of 51 Corporation Presidents to Questionnaire 
Regarding Business and Industrial Communications 


Number Giving 
Question and Possible Responses Response 
І. Preferred method for getting across very important policy 
(cach gave two choices) 
Management meeting 44 
Personal interview 27 
Management bulletin 16 
Inter- oſſice memo 14 
Telephone T 
2. Do you believe there is a relationship between 


communication and productivity? 
Definite relationship 4 
Slight relationship 
No relationship 
(No response given) 


mona 


8 Habbe, op. cit. 
9 Lull, Funk, and Piersol, op. cit. 
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TABLE 12.2 (Cont.) 


Е Number Giving 
Question and Possible Responses Response 5 


3. Importance of oral and written communication 


Oral more important 22 
Both equally important 24 
Written more important 1 
4. Relationship between “breakdowns” of communication and 
labor disputes and strikes 
Definite relationship 39 
Slight relationship 7 
No relationship 3 
(No response) 2 
5. uses of breakdowns in communication 
Inadequate use of media 34 
Lack of communication ability-management 32 
Inadequate training program 23 
Management withholds information 19 
Little opportunity for communication up 16 
Lack of communication ability—foremen 15 
Union meddling 10 
Confusion of authority 8 
hing personalities 3 
Communicator not well liked 0 
6. Nature of communicative ability 
Combination of talent and skill 46 
Can be learned 35 
Personality may prevent development 5 
Developed by years of experience 13 
Nearly all top management possess 12 
5 


Natural gift or talent 
Related to formal education 0 


anagement personnel 


7. Training for ma 
Yes 49 
No 0 
(No responso) 2 
8. Training at what levels 
Top management 33 
Middle management id 
First-line supervisors 45 
9. Factors affecting reception of perso! s ideas 
Authority of communicator's position 
Very much 37 
Somewhat 14 
Little х 0 
r communicator 
36 
Somewhat 12 
Little 1 
2 


(No response) 
Source: Adapted from 


‚ and Piersol, op. cit. 


Lull, Funk, 
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In our present context of communication methods, we can see, 
from question l, that there was a strong preference for oral com- 
munications (management meetings and personal interviews) for the 
purpose of transmitting "very important" policies to managerial 
personnel. In obtaining the data tabulated in question 1 of Table 
12.2, it might be added that each company president checked the two 
preferred methods. In choosing the two methods, 9 
dents chose two of the oral methods. ‘The majority (31), however, 
chose a combination of oral and written methods. 

For other communication situ 


l of the 51 presi- 


ations, of course, the preferences of 
executives would be expected to be different. Information about 
orders received, for example, typically would be written down. 
(Mention will be made later of some of the other results from this 
study.) Table 12.1, which summarized the strengths 
of various media, suggests situations where specific 
might be used. 

The information give 


and weaknesses 
types of media 


n above regarding the relative advantages of 
different types of communications is based largely on opinions of 
Management personnel. An interesting study on the 
various methods presents some f 
carried out by Dahle,” involved the "transmission" 
in various departments of an industrial 
methods. Later, tests of inform 


effectiveness of 
factual evidence to go by. This study, 
of information 
plant by five different 
ation were given to the employees in 
much of it they had le 
given in Table 12.3, show that a combin 
methods was most effective, as indicated by the fact th 
with whom this method had been used had an 
7.70, as contrasted with an average of 6.17 for oral only, and 4.91 
for written only. (The written messages were duplicated materials 
passed out to the employees.) The bulletin board 
methods resulted in average scores of 3.72 and 3.56, respectively. 
The results of this study correspond essentially with the survey ol 
51 presidents (item 3 of Table 12.2) in suggesting that a combination 
ations, or of oral 
an using wr 


order to determine how armed. The results, 


ation of oral and written 
at employees 
average test score ol 


and grapevine 


of oral and written communic 
alone, is more effective th 
selves. 


communications 


itten communications by them- 


19 T. L. Dahle, “Transmitting Information to Empl 3 817 
i: оуеез: A £ f Five 
Methods,” Personnel, 1954, 31, 243-946, Ployees: A Study of 
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TABLE 12.3 


Average Scores on Information Test of Employees with Whom Various 
Information Methods Had Been Used 


Method of No.of | Average score on 
Communication Employees Test* 
Combined oral and written 102 
94 


Oral only 


Written only 109 
Bulletin board 115 
108 


Grapevine only 
adjacent values in this column differ at the 5% level, except the last two. 


° All 


Source: 


Dahle, op. cit. 


Effects of Communications. Prevailing opinion among executives and 
ators supports the contention that good com- 


ble, and that there is some relationship be- 
ad various criteria of organizational effec- 


personnel administr 


munications are desir 


tween communications 
tiveness. In the survey of 51 executives mentioned above, for example, 


at there is a definite relationship be- 


18 expressed the opinion th 
tween communication and production (item 2 in Table 12.2), and 
was a definite relationship between "breakdown" of 
and labor disputes and strikes (item 4). 

out, parenthetically, that the causes of break- 
downs in communication were attributed by the corporation presi- 
dents primarily to inadequate use of media (34 of the 51), lack of 
ability on the part of management (32), and inade- 
23), as shown in item 5 of Table 12.2. 

people (including the authors of this 
ng that communication is a fine 


39 said there 
communications 
It might be pointed 


communication 
quate training ( 
It is all well and good for 


text, incidentally) to go around sayi 
thing—that it is the “lubricant in the wheels of industry "—but the 


on of such opinions does not answer the question as to 
are, or are not, of positive value to 


expressi 
whether good communications 
industry or the employees. 


this question let us first re 
ants by the National Industrial 


In answering view the results of an at- 
titude survey conducted in two р! ] i 
Conference Board.!! In Plant B, special attention had been paid to 


communications, including the inauguration of regular work-unit 


meetings in which each foreman met with his employees and dis- 
amon interest. In the other plant (plant A) no 


cussed matters of com 


11 Habbe, op. cit. 
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such program had been developed. A comparison of the responses of 
employees in the two plants to a few of the questions provides some 
revealing contrasts. Results from a few of the questions are given in 
Table 124. A comparison of the per cent giving the favorable re- 


TABLE 12.4 


Responses of Employees in Two Plants to Questions on Attitude Questionnaire 


Per cent giving response 


Question and response Plant A Plant B 


l. In your own experience, who has been of most 
help in keeping you up to date on company 
matters? 

My steward 


22 
My foreman 47* 
A fellow worker 21 
One of the top men 10 
9 


2. When you are asked to do something by your 
foreman, are you told why? 
Almost never told 


24 
About half the time 


38 
Almost always told 38* 
3. Can you talk things over with your foreman 
when you want to? 
Yes, I always са 34* 56* 
Usually I can 42 27 
He is generally too busy 6 4 
Usually he doesn't. want to be bothered 19 13 
I can hardly ever talk with him 5 0 
4. Have you been able to Бе! your ideas up to the 
lop men? 
Almost always 21* 49 * 
Sometimes 31 28 
Hardly ever 32 13 
Not interested in doing so 16 10 
5. Do you feel a part of your company? 
I feel T really belong 20* 62* 
I feel I just work here 49 14 
Sometimes I feel one way, 
sometimes the other 29 24 
° This is the most favorable response. A com 


Parison for the 
points up the differences between them. 


two plants on this response 
Source: Habbe, Op. cit., pp. 36-38. 


sponses (especially the most fav 


orable response—m 
asterisk) for items 1—4 


indicates that the employ 
much more on the same "wave length" 


was true of employees in plant 


arked with an 
ees in plant B felt 
with their supervisors than 
A. The Tesponses to item 5 indicate 


HUMAN RELATIONS 355 


a much greater feeling of “belongingness” on the part of employees 
in plant B as contrasted with plant A (62 per cent vs. 29 per cent). A 
generally more favorable attitude was expressed by employees of 
plant B in answering another question (not shown in the table) about 
their general feelings toward the company. Forty-five per cent of the 
employees in plant B said it was “one of the best,” whereas in plant 
A only 20 per cent gave this response. 

It should be pointed out here, as in certain previous sections, that 
one needs to be careful in drawing positive cause-and-effect con- 
clusions from data such as these. The differences in attitudes be- 
tween these plants may not be due to the fact that one had a “сот- 
munication program" and the other did not. It may be that the 
general frame of reference о! the management of plant B contributed 
to the differences. Perhaps the “communication program” was only 
a broader policy involving employee relations. If this 
one would be strongly inclined toward the 


one aspect of 
were the case, however, 
conviction that employee communication plays an important part 
in the management of personnel. 

Another study dealing with an aspect of communications was re- 
s of absences in an 


ported by Mann and Baumgartel!? in their analy 
electric power company. Responses to questions in an attitude ques- 
tionnaire were analyzed in relationship to absenteeism. The results 
for two groups of men (white-collar and blue-collar) are given in Fig. 
The absenteeism data are average times absent for men within 
work groups. The bars represent the per cent within work-groups of 
bsenteeism indexes who gave the response indicated. 
These results indicate that supervisors who create an atmosphere 
that makes for free and easy discussion of work problems or personal 
have fewer absences in their work groups than do 


the specified a 


problems tend to 
those who do not 


Nature of Communicative Ability. 5 | 
dents mentioned above included certain questions regarding the 
nature of communicative ability, with particular reference to 
whether it is a "talent" or whether it can be learned. Of the 51 
46 expressed the opinion that communicative ability is 


| of talent and skill, and 35 expressed the opinion that 


Their conviction that such skills can be acquired 


create such an atmosphere. 
The survey of corporation presi- 


presidents, 
а combinatior 
it can be learned. 


and H. Baumgartel 
survey Research Center, 


Absences and Employee Attitudes in an Electric 
әк j п Att i 
. University of Michigan, December 1952. 


Power Company. 
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WHITE-COLLAR MEN BLUE-COLLAR MEN 
FOREMAN HAS TIME TO 
FREE TO DISCUSS JOB 
PROBLEMS WITH SUPERVISORS TALK TO MEN ABOUT 
PERSONAL PROBLEMS 
ез: 67% 
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TIMES ABSENT IN SIX MONTHS. TIMES ABSENT IN SIX MONTHS 

FIG. 12.3. Relationship between absenteeism and freedom of supervisor- 
communications for white-collar and blue-collar men in 
(From Mann and Baumgartel, op. cit.) 


employee 
an electric power company. 


in part through training is indic 


ated by the fact that 49 of them said 
they believed training 


in communication skills for management per- 
sonnel was desirable (item 7 of Table I9 2). More of them felt such 
training was more nec ary for middle management and first-line 


supervisors (44 and 45 respectively) than for top management (33), 
as indicated in item 8. 


Readability of Written Communications. The 
communications in business 


astronomical. For such piec 
sages, however, they 


number of written 
and industry, if it were known, would be 
es of paper to “communicate” their mes- 
must be written in a manner th 
ble to those who read them. A method for me 
written material has been developed by 


at is understanda- 


asuring readability of 
Flesch.13 


13 R. Flesch, “A New Readability Yardstick,” Journal of Applied Psychology, 
1948, 32, 221-233. 5 
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In the measurement of reading ease, Flesch takes into account the 
following elements: (J) average sentence length in words, (2) average 
word length in syllables, (3) average percentage of “personal words” 
(such as personal pronouns), and (4) average percentage of “personal 
sentences" (such as spoken sentences, questions, commands, requests). 
These elements typically are determined for a sample of the total 
written material and are used for deriving two indexes, as follows: 


RE (reading ease) = 206.835 — .846 wl (word length) — 1.015 s? 
(syllable length) 

HI (human interest) = 
(personal sentences) 


35 pw (personal words) + .314 ps 


These indexes range from 0 to 100 for almost all samples of writ- 
ing analyzed. In general, the “reading ease” and “human interest” 
scores tend to follow the patterns shown in Tables 12.5 and 12.6. 


TABLE 12.5 
Pattern of "Reading Ease" Scores 
"Reading Description Typical Syllables Average 
Eas of Style Magazine per 100 Sentence 
Score Words Length in Words 
0 to 30 Very difficult Scientific 192 or more 29 or more 
30 to 50 Difficult Academic 167 25 
50 to 60 Fairly difficult Quality 155 21 
60 to 70 Standard Digests 147 17 
70 to 80 1 Slick-fiction 139 14 
80 to 90 Pulp-fiction 131 11 
90 to 100 Comics 123 or less 8 or less 
Source: Flesch, op. cit., Table 5. 
TABLE 12.6 
Pattern of “Human Interest” Scores 
“Human Description Typical Percentage of Percentage of 
Interest” of Style Magazine Personal Personal 
Srore Words Sentences 
оло 10 Dull 2 or less 0 
10 to 20 Mildly interesting 4 5 
20 to 40 Interesting 7 15 
40 to 60 Highly interesting New Yorker п 32 
Fiction 17 or more 58 or more 


60 to 100 Dramatic 


Source: Flesch, op. cit., Table 6. 
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An example of the reading difficulty ofa section in a typical man- 
agement-union agreement with a simplified version of the same 
section written in a much more readable manner has been published 
by Lauer and Paterson.!! The following passage is reproduced exactly 
as it appeared in the original contract: 


The Employer shall not discharge any employee without just cause 
and shall give at least one warning notice of the complaint in writing to 
the employee and to the Union, except that no warning notice need be 
given to an employee before he is discharged if the cause of such discharge 
ds dishonesty, major violation of company rules that do not conflict with 
this agreement, or drinking while on duty. 


The contract from which this passage was taken has a Flesch Read- 


ing Ease score of 28.3—which classifies it as "Very Difficult" and, 
according to Flesch, requires a college education or its equivalent for 
adequate understanding. 

Here is a sim 


plified version of the foregoing contract provision: 


The Employer cannot fire an employee without just cause. He h 
write the employee and the Union and warn them at least once about. the 


fault. No warning has to be given to an employee before he is fired for these 
Causes: 


(a) He is dishonest. 


as to 


(b) He commits a major violation of company rules which do not conflict 
with this agreement. 
(c) He drinks while on duty. 


The simplified version of the contract, from which the above 
passage was taken, has a Reading Ease score of 72.7, which classifies it 
as "Fairly Easy." According to Flesch, people with only 
education can readily read and understand this v 
fication has been accomplished by breaking up the original, very 
long sentence into short sentences. In other words, what the original 
passage says in 70 words (all in one sentence), is said more effectively 
in the simplified version in only 66 words (broken into six short 
sentences). 


à sixth grade 
ersion. The simpli- 


In a practical situation these indexes c 
reading ease and human interest of written communications. If they 


are then compared with the reading abilities of those who are to read 


the communications it is possible to see whether the communications 


14 Jeanne Lauer and D. G. Paterson, 
Personnel, 1951, 28, 36-40. 


an be used to evaluate the 


“Readability of Union Contracts," 
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are within, or above, the reading abilities of the people concerned. 
‘There seems to be evidence that many of the written communica- 
tions in industry are above the reading-ability levels of employees, as 
indicated by Colby and Tiffin, Paterson and Jenkins, and Raney.!* 

Various surveys have been made of the readability of different 
kinds of written communications in industry. In a study of 50 house 
organs (employee magazines), for example, England!" reports that 
the average reading-ease score was 48.4. This means that the material 
was "difficult" to read and understand. In particular it was written 
at the level [ound in textbooks and semiscientific journals, and could 
be read easily only by high school graduates. Since the majority ol 
adults do not have that level of education, it is apparent that such 
house organs would be "over the heads" of many employees. England 


ollers the following suggestions for the more suitable writing of house 
organs: 


I. Define your purpose for w g: what do you want the story to tell? 

Present. your ideas in logical order; don't jump from one idea to 

another. 

Use words of one or two syllables whenever possible. 

4. Keep the vocabulary familiar; use Thorndike's dictionary when in 
doubt. 


ex 


- Use simple sentence structurc. 


Another common type of communication is the union-manage- 
ment agreement. An analysis of the readability of 59 union-manage- 
ment agreements was made by Tiffin and Walsh. Fig. 12.4 shows the 
distribution of reading-ease scores of these agreements, along with 
à comparison of the estimated per cent of adult readers having at- 
tained the indicated educational level. This indicates very clearly 
that 96.6 per cent of the agreements were written at levels that re- 
quired high school graduation or some college education for easy 


15 A. N. Colby and J. Tiffin, “The Reading Ability of Industrial Supervisors,” 
Personnel, 1950, 27, 156-159. 

16D, G. Paterson and J. J. Jenkins, "Communications Between Management 
and Workers,” Journal of Applied Psychology, 1948, 32, 71-80. 

17 E. T. Raney, “How Readable Are Your Employee Publications?” 
Psychology, 1949, 2, 5 

18A. O. ‘ngland, "Employee Magazines Are Hard to Read," Personnel Journal, 
1951, 30, 94-97. 

19 J. Tifin and F. X. Walsh, “Readability of Union-Management Agreements," 
Personnel Psychology, 1951, 4, 327-33 


Personnel 
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DIFFICULTY LEVEL OF- EATON LESE 
AGREEMENT AND REQUIRED FOR 
READING-EASE SCORE 
'AIRLY DIFFICULT % 
Sacer 3955 
40% SOME HIGH SCHOOL 
DIFFICULT 64.4% 
(31 - 50) 
p HIGH SCHOOL OR 
1 SOME COLLEGE 
VERY DIFFICULT 32:255 
4.5% COLLEGE 
LEGEND: PER CENT OF PER CENT OF ADULT READERS WITH ADEQUATE 
š AGREEMENTS 


EDUCATION FOR EASY READING 


FIG. 12.4. Relationship of reading ease of 59 union. 
per cent of adult readers having educational levels requi 
from Tiffin and Walsh, op. cit.) 


-management agreements and 
red for easy reading. (Adapted 


understanding, whereas only about 28.5 per cent of the potential 


d to have such education. 
It might be added, incidentally 


unions were more difficult to read 
The study, however, did not reveal 
It seems abundantly clear th 


tegral link in the chain of hum 
ol 


adult readers would be expecte 


‚ that the agreements with large 
than those with smaller unions. 
any reasons for this. 

at communications comprise an in- 

an relations in industry. The success 

à communications program, however 


‚ тау in part depend upon 
the extent to which the communic 


ations are expre 


sed in such a way 


that they are easily understood by those to whom they are 


addressed. 


EMPLOYEE PARTICIPATION 


In recent years much has bcen said—pro and соп 


about the par- 
of the decisions re 


lating to the work 
summarizes the conclusions reported 
some of the research on employee participation, as [ollows: 


major outcome of such research is the conclusion that em- 
ployee participation in decision-making in a democratic atmosphere 


ticipation of employees in some 
situation. Viteles,29 for example, 
from 


20 M. S. Vitel 
& Co., 1953), p. 1 


» Motivation and Morale in Industry (New York, W. W. Norton 
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created by ‘permissive’ leadership, facilitates the development of 
‘internalized’ motivation, and serves to raise the levels of the em- 
ployee production and morale.” 

On the other hand, there are those who on various grounds ques- 
tion the desirability of participation. Dale?! for example, in report- 
ing the results of a survey among management representatives (as 
well as union officials and employees) regarding their experiences in 
ion efforts, indicates that the 


formal labor-management coopers 
complaints by management about such collaboration were made on 
the following three grounds: (1) labor was not acting in "good faith": 
(2) management functions were challenged or invaded; and (3) the 
economic costs of cooperation outweighed the gains. It might be 
added that of the 201 companies with formal cooperation plans 
that were covered by the survey, the managements of about. two- 
thirds indicated that they were “pleased” with the results of coopera- 
tion, with the other one-third indicating varying degrees of neutral- 
ity, disappointment, or a “wait and see” attitude with respect to the 
results. 

Let us reserve any evaluation of these conflicting views, however, 
until we have discussed more what we mean by employee participa- 
tion, and until we have discussed certain specific cases. 

Types of Employee Participation. There are two general types of em- 
ployee “participation” in industry—namely, what might be con- 
sidered to be formal and informal. à 

Formal participation consists of some plan for labor-management 
cooperation that is, to some degree, recognized as a modus operandi 
between management and employees, frequently through. a union. 
'The degree and character of such "cooperation" varies, as does the 
field of cooperation. In the survey of 201 plans reported by Dale,?? 
for example, there were 22 areas of cooperation, as shown in Table 
12.7. Among the most commonly mentioned areas of such plans were 
accident prevention, elimination of waste and defective work, fur- 
understanding of policies, attendance, employee in- 


thering labor 
surance plans, quality control, and job evaluation. 

The informal type of employee participation occurs more typically 
at the work-group level, where the supervisor develops the opportu- 
Dale, Greater. Productivity Through Labor-Management Cooperation, 
14, American Management Association, 1949, p. 26. 


Research Report No. 
22 E. Dale, op. cit. 
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nity for the group to make certain types of decisions аса ie 
group as a whole. Usually the matters on which such group dec isions 
are made are those which are completely within the prerogatives of 
the supervisor, and are not company-policy matters. ]t needs to be re- 
iterated, however, that the distinction between formal and informal 
participation is one of degree. 
In characterizing group decision-making, Maier? presents the 
the following, indicating both what it is, and what it is not. 
Group Decision Is Not Group Decision Is 


way of controlling through 
leadership rather than force. 


l. Abandoning control of the A 
situation, 

2. A disregard of discipline. A way of group discipline through 
social pressure. 

3. A way of giving cach individual 


A way of being fair to the job and 
what he wants. 


all members of a group. 


4. A way of manipulating people. A way of reconciling conflicting at- 
titudes. 
5. A way of selling the supervisor's Permitting the group to jell on the 
ideas to a group. idea it thinks will best solve a 
problem. 
6. Sugar-coated autocracy. 


A way of letting facts and. feelings 
operate, 


7. ^ matter of collecting votes. Pooled thinking. 


8. Consultative supervision in which 


Cooperative problem-solving. 
mere advice is sought. 


‚ A way of turning the company A way of giving each person a 
over to employees. chance to participate in things 
that concern him in his work 
situation. 


10. Something anyone can do if he А method that requires skill and a 
wishes. 


respect for other people. 
Examples of Employee Participation. One of the most widely known 
studies relating to employee participation was carried out at à 
pajama manufacturing company, the Harwood M 


anufacturing Cor- 
poration, Marion, Virginia, as reported by M 


arrow?! and by Coch 


3 N. R. F. Maier, Principles of Human Relations (New York, John Wiley and 
Sons, Inc., 1952). E 


24 A. Marrow, “Industrial Psychology Pays in This Plant," Modern Industry, 
July 15, 1948, 16, No. 1, 67 ff. 
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TABLE 12.7 


Areas of Labor-Management Cooperation Plans in 201 Companies 


Number of times 


Area mentioned 


Accident prevention 


Elimination of waste and defective wo Even 4 
Furthering labor understanding of policies „ 195 
Regular attendance . 115 
Employee insurance pla 110 
Quality control ..... 105 
Job evaluation ..... 102 
Physical working conditions . 101 
Lateness . 100 
Maintenan 98 
Employee health... 97 
Methods. improvement . 96 
Discipline control 88 
Training, apprentici 85 
Labor turnover ... . 69 
Setting output standard 68 
Incentive systems 67 
Production planning .. 59 
Promotional programs .. 53 
Utilization of machinery 51 
Employment stabilization .. 49 

. 48 


Technological changes .. 
Source: Adapted from Dale, op. cit., p. 24. 


and 


Marrow was the president of the corporation, 
ist. Because of changes in style trends it became 
ing made. A change 
assign- 


and French. 
himself a psycholog 
necessary to change the design of the garments be 
in garment design, incidentally, necessitates changes in work 
ments and the relearning of the new assignments, usually accom- 
panied by reduced piece-rate earnings until the operators get back 
up to their pre-change levels. Sometimes they never do get back up 
to their early levels. Because of these factors, there typically is con- 
siderable employee resistance to changes in designs. 

Since circumstances made job changes necessary, an opportunity 
existed for an experiment in group participation. In this experiment, 
four groups of sewing-machine operators were formed, all four groups 
being matched for the difficulty of the new jobs, for the amount of 
ge in their jobs, and for the level of productivity before the ex- 


Ir. “Overcoming Resistance to Change,” Human 


chan 
Coch and J. R. P. French, 


Relations, 1948, 1, 512 532. 
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periment. Three variations in the manner of dealing with these 
groups were used in the experiment, as follows: 


Control group. This group was changed to the new jobs by the 
normal factory procedure. They were given an explanation of why a 
change in job methods was necessary, what the new job would be 
like, and what the new piece rates would be. 

Experimental group 1. A moderate degree of democratic participa- 
tion was used with this group. They received more information and 
explanation about the need for change, and they were provided the 
opportunity to choose representatives who, in turn, participated in 
designing the new job, setting the new piece rate, and later in train- 
ing the remaining members of the group. The fceling 
on the part of the group was such that they spoke of 
new piece rates as "our job" and "our piece 

Experimental groups 2 and 3 


of participation 
the new job and 


rates 
. These groups participated directly 
in designing the job and setting the new piece rates, these h 
greater degree of participation than did experiment 
"participated" through chosen representativ 

Records of performance of these 
The “units per hour” 
determined by time 


aving a 
al group 1, which 


groups are shown in Fig. 15 
is an index based on standard units of work 
and motion study methods; thus, it provides 
à reasonably equivalent measure of output regardless of differences 
among jobs. The results, as presented in Fig. 19.5, 
matic. It can be 


were quite dra- 
scen for the period of time before the change that all 
groups were approximately equal. After the change the control group 
dropped to an index of about 50—the usual occurrence after such 
à change. Many of those in this group quit their jobs. G 
had participation through chosen represent 
with, but consistently recovered over 
achieving an index of about 65. € 
participation, in 


roup 1, which 
atives, dropped to begin 
a period of time, ultimately 
sroups 2 and 3, which had direct 
turn, experienced practically no drop, and con- 
tinued to increase their | ul they finally levelled ой 


as the change 


»er[ormance un 
at an index in the low 70's. Not only w in productivity 
alter change proportional to the degree of participation of the three 
groups, but the turnover rates and amounts of 
against management were inversely 
participation. 


A summary of data for sever: 


aggression expressed 
proportional to the degree of 


al companies with formal labor- 
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FIG. 12.5. Relationship between degree 
four groups of sewing machine operators. 
groups. (Adapted from Marrow, ОР. cit.) 


Management cooperation plans was prepared by Dale?* from War 
Production Board records. This summary included absenteeism 
rates for the several companie 
the rates are reproduced in Ta 
сотр: 
itions in wh 


s before and after labor participation; 
ble 12.8. These data show reductions 
inies for which data are reported. 

In connection with situ: ich more informal participa- 
Maier?* cites the case of a telephone repair crew 
d repair "visits" varies with the 
nces tend to average 


in absenteeism in all nine 


tion has been used, 
ting of 12 men. 
performed, I 
The aver 
en 8 and 9 per day, 


The number о 
put these differe 
age for the crew in question for 
compared 


CONSIS 
types of repairs to be 


out over a period of time. 
had been Бесе 
8 visits per day. 

performance, the foreman 


a six-month perioc 
with the company averi 

In part because of their 
g to 


ige of 10. 
below-average 
ask his men whether they would care to 
as on how their work could be better 


held a group meetin 
and difficulties that they thought 


discuss, as a group, апу ide 
coordinated, and any obstacles 


26 Dale, op. cit P. 56. В 
27 N. R. P Maier, Principles of Human Relation 


is, op. cit. pp- 225-228. 
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remains to be learned about the variables that are related to employee 
behavior. 

Granting, however, that much remains to be learned about em- 
ployee participation, it is obviously not possible to stop the wheels 
of industry to wait until some further answers are forthcoming from 
research. In attempting to assess, on presently avail 
the appropriateness of employee participation as 
method, there seems to be more on the 
than on the negative side. As with many 
participation needs to be used judiciously 
to be at least two ty 


able evidence, 
a human relations 
positive side of the ledger 
other personnel practices, 
In particular there seem 


pes of restrictions on its potential use. One of 
these rclates to the work group itself. The 


of the group, its history of working rel 
so on will temper the potential a 
in decision-making. The second 
decision-making should have 


nature and composition 
ationships, its functions, and 
pplicability of group participation 
l restriction is that the 


a bearing on the 
group methods of making decisions. There 
functions that almost by 


area of 
appropriateness of 
are, for example, certain 
are the prerogatives and even 


anagement. To avoid such obliga- 
as the selection of men for 


positions, for example, amounts 
responsibilities. On the other h 
situations, such as some 
where the decisions can 
group processes, 


their nature 
the inescapable obligations of m 
tions promotion to most management 
almost to the abrogation of one’s 
and, there are certain functions or 
of those mentioned in the 
more appropriately 


cases cited above, 
be the consequence of 


GROUP UNITY 
The cohesiveness of a work group can h 
on the behavior of the individu 
pointed out by Wilensky#” 
influence can operate in e 


ave a powerful influence 
als within the group. 


However, as 
and Viteles,1 


as well as others, this 
ither of two directions, 

Differences in Group Behavior, The bleak, 
ture was revealed by certain of the studies in the Hawthorne plant 
of the Western Electric Company, as reported by Roethlisberger and 
Dickson,?? in which they point up the influence of the wor 
Wilensky, op. cit. 
Viteles, op. cit. 


unsavory side of the pic- 


k group 


J. Roethlisberger and W. J. Dickson, 


E : н Management апа the Worker 
(Harvard University Press, 1939). 
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on the behavior of individuals in restriction of output. This was 
particularly the case among the employees in the bank wiring obser- 
vation room, which was one of the groups studied. It was the pre- 
vailing opinion of those in this shop that a person who turned out 


too much work was 'atebuster." 

Drucker, in discussing output restrictions, expresses the opinion 
that open restrictions on output provided openly under the pro- 
visions of restrictive union rules and "featherbedding" are "only the 
part of the iceberg that is above the water. Much more important 
are the invisible, unwritten, informal restrictions decreed by the 
custom and common law of every plant,” as reflected in the tacit 
setting of production quotas (by the work group) which a worker 
would be “ill-advised” to exceed. 

The more positive ellects of work-group unity are revealed by 
various studies in which it has been demonstrated that there was a 
relationship between feelings of group cohesiveness and increases in 
work performance, or other desirable changes in employee behavior, 
senteeism. In the study of employees in an 


such as reduction of 
insurance company as reported by Katz, MacCoby, and Morse?! for 
the employees in the high-producing sections were more 


example, 
entified” with their groups than were employees in the 


strongly "id 
low-producing sections. There was also evidence [rom the electric 
power company investigation reported by Mann and Baumgartel,** 
of a distinct relationship between group unity and absenteeism. 
Some evidence of this type is shown in Fig. 12.7. In particular this 
shows the per cent of employees who expressed [avorable attitudes 
toward their work groups, in rclationship to the absenteeism averages 
somewhat similar 


of their groups. The patterns of relationship are 
for both blue-collar and white-collar men; in work groups with high 
absence rates there were fewer who expressed feelings of "group 
unity" than in work groups with low absence rates. 

Since feelings of group unity presumably can influence behavior 
in cither a desirable or undesirable direction (in terms of employee 
performance), it is important to try to understand why such differ- 
ational explanation seems to be in terms of 


ences occur. The most r 


group goals. When the group has developed goals that are oriented 


83 P Drucker, 
за Katz, MacCoby. and Morse, op. cit. 
5 Mann and Baumgartel, op. cit. 


The New Society (Harper & Brothers, 1950), p. 83. 
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FIG. 12.7, Relationship betw, 
their work groups in electric p 
op. cit.) 


een absence indexes and attitudes 


of employees toward 
ower company. (Adapted from М, 


апп and Baumgartel, 


primarily in terms of the 


irown sell-interest, the 
those objectives might 


be in a direction that 

objectives of the organization. "This would be th 
if a work Broup were seeking to prevent or de] 
the work out, or to prevent the 
on a job by intentionally 
when the goals of the 


motivation to achieve 
is at odds with the 
€ case, Гог example, 
ay layoffs by stretchir 
company from changing the “rate” 
restricting output. On the other hand, 
Broup correspond with those 
tion, the behavior is more likely to be 
organizational objectives. 


of the organiza- 
in the direction of the 


The Development o£ Grou 


P Unity. Although there 
would argue with 


this point of view, 
justification for Proposing th 


program is that of deve 


may be those who 
there seems to be adequate 


at one objective of a human relations 


loping a situation in which the employees 
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have a strong sense of group unity, and in which they have goals in 
common with those of the management. In fact, Worthy?* expresses 
the opinion that "One of the measures of the effectiveness of an 
organization is the extent to which the aims of the informal organi- 
zation correspond with those of the formal.” Continuing in this vein 
he makes the following statement: 


‘The manager's problem is not that of ‘bending the informal work group 
to the purposes of the enterprise.’ Rather, it is so conducting the enter- 
prise that the relationship between its purposes and those of the primary 
ly apparent. 


work group are cle: 

Such unity of purpose cannot be accomplished by using a ready- 
made formula. Rather, it is more typically the end-result of many 
factors, including those that have been mentioned above, such as 
the nature of the supervision received, the freedom for communica- 


Lions, and the opportunity for some form of participation in decision- 


making in certain areas. 

Formation of congenial work groups. Although much can be done 
by a supervisor in building a group spirit with an existing work 
group, there sometimes is the opportunity to form work groups of 
individuals who indicate that they would like to work together. 

A case of this type is reported by Van Zelst??* in connection with a 
construction job in which rows of identical houses were being built. 
The 38 carpenters and 36 bricklayers on the job had been working 


together for at least five months, and so they were well acquainted 
with each other's personality and skill. 

Sometime after the construction job was started, an experiment 
was begun, in which the workers were regrouped into groups of two 
(or, in some cases, four) on the basis of personal choices of work 
yartners. In doing this, each person was asked to list his first, second, 
and third choices for a partner. All but eight were paired with one 
of these three, and these eight "isolates" were paired until they could 
successfully incorporated into a mutual-choice group. 

'aillable on labor cost, materials cost, and 


be 


Objective records were i 
for the 9-month period before this experimental. period, 
the month experimental period itself. These data are 


turnover 
and for 


a6 J. C Worthy, "Comments on Mr. Wilensky's Chapter," in Research in Indus- 


trial Human Relations. op. cite pp. 52-53. 
зт k. II. Van Zelst, "Sociometrically Selected Work Teams Increase Production,” 


Personnel Psychology, 1952, 5, 175-185. 
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tion operations, they have their limitations, too. This is evident in 
the fact that the performance of some inspectors is below desired 
standards. Further evidence to support this statement will be given 
later. A 6 : 
Although human error can occur in inspection operations, 
frequently possible to reduce this error, thereby incre 
tiveness of the inspection process. In fact, the m 
chapter is to demonstrate, by example, 


it is 
asing the effec- 
ajor purpose of this 
how systematic study of 
inspection jobs can contribute to the solution of certain hum 
problems involved with those jobs. It is recognized that the specific 
conclusions reached in the cited examples may not apply directly to 
inspection of other products. The basic methods described, however, 
might well apply to corresponding problems with other inspection 
operations. It must be emphasized that the present discussion deals 
with methods, especially as related to problems of placement of 


inspectors, of the methods of inspection, and of the training of 
inspectors. 


an 


MEASURING THE ACCURACY OF INSPECTORS 

In carrying out a study for any of the ађоу 
necessary to have some measure of the job 
Such a measure is used as a criterion. 
possible to determine the relative performance of employees within 
a group from records of production or earnin 
ratings. In many inspection jobs, however 
relative performance of inspectors, and ratings in some cases have 
been found to be related more to quantity of materials inspected 


than to the ability of the inspectors to identify products that should 
be rejected. 


Thus, in study 


€ purposes it usually is 
performance of employees. 
In many production jobs it is 


gs, or from supervisory 
» records do not reflect the 


ing some inspection jobs a speci 
in obtaining information about the relative 
One possible approach to this is to 
examples of such tests will be de 


al problem exists 
abilities of inspectors. 
use a job Sample test. A few 
scribed, 

Accuracy in Tin-Plate Inspection. 
job of tin-plate inspector. Since 
will be described briefly. 


! One of these examples concerns the 
this job will be referred to later, it 


1T} s study of tin-pl 
and H. B. Rogers, 
18, 14-31. 


ate inspection is based on an article published by J. Tiffin 
“The Selection and Training 


of Inspectors,” Personnel, 1941, 
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The job of tin-plate inspecting, ordinarily called assorting, is 
essentially an inspection for appearance that is made while the 
inspector turns the sheets of tin plate from one stack to another. 
As the sheet is turned, the inspector makes a decision from the ap- 
pearance and feel of the sheet whether it is a prime or a second or 
contains one of a number of possible defects. The standard size sheet 
is approximately 28 by 30 inches, though this varies with the specific 
order. In the plant studied, the work is done by women assorters. 
Supervisors have generally felt that inspectors on this job do not 
reach their maximum performance until they have had approxi- 
mately six months of experience. The inspectors are paid on a 
straight hourly rate. 

The mechanics of wrapping and shipping made it impractical 
to reinspect samples of tin-plate in order to evaluate the performance 
of the inspectors. Under the circumstances, a job sample test was 
used. This job sample was developed after considerable preliminary 
investigation. In its final form it consisted of a coded stack of 150 
sheets. This coded stack was made up of 61 prime sheets (sheets 
satisfactory in every respect) and second sheets (sheets containing a 
minor surface blemish or uneven coating of tin), 30 sheets containing 
appearance defect No. 1, 26 sheets containing appearance defect No. 
2, 18 sheets containing appearance defect No. 3, and 20 sheets con- 
taining a weight defect. The prime and second sheets were included 
in a single category for the purpose of the experiment because with 
repeated assortings the prime sheets tend to become scratched and 
thus to become seconds. The other defective plates included in the 
coded stack remained the same regardless of the number of times 
the stack was assorted. 

The defects will be referred to by number rather than by name 
because it is the method of measuring the accuracy of the inspectors 
rather than their accuracy on specific defects that is of primary 
importance. 

Each sheet included in the coded stack was carefully selected in 
advance and was known definitely to be either a prime or a second, 
or to contain one of the defects selected for study. The 150 sheets 
andom sequence. As the inspectors assorted the 


were numbered in г: 
sheets, they called aloud their judgment of each sheet, whether it 


was a prime or a second or contained one of the defects, and, if so, 


which one. 
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As the inspectors assorted the coded stack, they were allowed to 
set their own speed or rate of inspection. This procedure resulted 
in very great differences in speed. The time required for the various 
girls varied from eight to forty-eight minutes. It was first thought 
that this uncontrolled time factor would be a marked handicap 
to this method of measuring inspector accuracy. After careful 
consideration, however, it was thought best to retain an indefinite- 


time-limit procedure because only under such circumstances would 


it be possible to determine for each girl the maximum accuracy of 
which she was capable. In other words, the coded stack test was 
deliberately given under conditions that w 
bring to bear every 
therefore would 


ould cause every girl to 
bit of inspecting knowledge she had and that 
allow her to reach a level of accur: 
to, if not equal to, the maximum accuracy 

As each operator assorted the 150 sheets her judgments were 
recorded by an observer. She was also timed with 
This procedure resulted in data 
determine both the speed and the accuracy of the assorters studicd. 
A total of 150 inspectors took this job sample test. 

The coded stack was scored for each girl 
accuracy on the 150 sheets and also for the accuracy on the specific 
defects. This procedure resulted in five specific measurements of 
accuracy for each girl. It also resulted in a measurement of the 
reliability of each of the five methods of scoring the coded stack test. 
The five resulting measurements with their respective reliabilities 
are summarized in Table 13.1. 


acy that was close 
of which she was capable. 


a stop watch. 


from which it was possible to 


according to the total 


TABLE 13.1 


The Five Measurements of Accuracy Yielded by the Coded Stack, with the 
Reliability of Each 


Method of Scoring Reliability 
Mixed. sheets та» 


nce defect No. 9. 
rance defect No. 3 
Weight defect 


The reliability figures given in T. 
relating correct inspection on odd v 
described on p. 93. The reli 


repeated or duplic 


able 13.1 were obtained by cor- 
5. even items for each defect, as 
ability indicates the extent to which 
ate measurements of each girl by means of the 
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coded stack test would result in the same score for her for the defects 
in question. It may be seen from Table 13.1 that the reliabilities vary 
from .68 to .90. Although these reliabilities are not as high as might 
be desired, they compare favorably with the reliabilities of many 
other industrial criteria that have been used to measure the success- 
fulness of employees. 

The results of the coded stack test as administered to the 150 girls 
are summarized in graphic form in Fig. 13.1. The six curves shown in 
this figure are frequency distributions obtained from the 150 inspec- 
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FIG. 13.1. Distributions of results on a coded stack test of 150 tin-plate inspectors. 


"The time curve in the upper left-hand corner indicates the number 
ng the 150 sheets ol tin plate in each of the times 
he base line. The most rapid assorter, it will be 
in eight minutes, whereas the slowest 
The curve is highest over the region 
indicating that a plurality of the 


of girls completi 
specified along t 
noted, completed the test 
required forty-eight minutes. 
of fourteen to twenty-one minutes, 
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girls required between fourteen and twenty-one minutes to assont 
the 150 sheets under the conditions of the test. The average time 
required, as indicated in Fig. 13.1, is 20.1 minutes. TD MM 

In the curve immediately below this, the ordinate again represents 
the number of girls and the base line represents the percentage of 
accuracy for the entire stack of 150 sheets. The average 
the 150 sheets under the conditions of this test was 
13.1, 78.5 per cent. This does not mean that the 


accuracy for 
, as shown in Fig. 
accuracy of these 
assorters in a normal assorting situation is only 78.5 per cent. The 
assorting skill required to inspect the coded stack is greater than that 
required in a normal assorting situation, because more defective 
plates of various types are included in the test than are found in the 
run of the mill and the defective plates were not included in any 
sequence or groupings. The test as given measures differences among 
the girls in their skill on this job but probably gives to each girl a 
somewhat lower score—that is, a poorer ассигг 
tomarily reaches in routine daily assorting. 

The remaining four curves in Fig. 13.1 give simil 
for the four specific defects studied. 
things, that for the 
accurate on appear: 


y—than she cus- 


ar distributions 
Fig. 13.1 shows, among other 
four defects studied the average inspector is most 
ance defect No. 2 (75.5 per cent), and least accurate 
on appearance defect No. 3 (35.1 per cent). The data also show a great 
variation among the various girls in their accuracy on any specific 
type of defect. For example, 8 girls out of the 1 
cent of appearance defect No, 5, where 
of the sheets containing 
tion in accuracy for the 


50 detected only 5 per 
as one girl spotted 95 per cent 
this defect. There is nearly as wide a varia- 
other four defects studied. 
It will be noticed that the aver 
higher than the accuracy on any 
to the fact that 


age accuracy on mixed sheets is 
specific defect. 
a majority of the sheets 
were primes or seconds and that the 
called defective, 


This difference is due 
included in the coded stack 
acceptable sheets were seldom 
whereas the defective sheets were frequently called 
primes or seconds. In other words, there was a tendency to overlook 
the defects. al stack, therefore, which in- 

and seconds and a minority of defective 
higher than the accuracy on any specific defect 


The accuracy for the tot 
cluded a majority of primes 
sheets, was found to be 
studied. 


The next question investigated was the relation between speed 
and accuracy in detecting the 


different types of defect, The results 
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FIG. 13.2. 
in detecting four defects. 


for this part of the investigation are summarized in graphic form by 
the curves in Fig. 13.2. 

It is interesting to note th 
about the same whether the test is completed in ten 
y minutes. In other words, accuracy in detecting 
off-weight sheets for the 150 girls tested is not appreciably affected by 
speed ol inspecting within the time limits found for these girls. To 
some extent the same general situation is true for appearance defect 
2, although in detecting this defect we note a beginning tendency for 

to decrease with increased speed. This tendency is still more 
in the case of appearance defects 1 and 3. For example, 
ack is assorted in ten minutes, only 20 per 
appearance defect No. 3 are spotted and 


at in detecting off-weight sheets the 


accuracy is 


minutes or in fort 


accuracy 
pronouncec 
we find that when the st 
sheets containing 


cent of the pp 
hose containing appearance defect No. 1. 


only 35 per cent olt 
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On many inspection jobs certain defects may be spotted equally 
well at either fast or slow rates of inspection, but other defects cannot 
be spotted with satisfactory accuracy above a 


certain. inspection 
speed. These curves clearly reveal this situation for this inspection 
job. Defects of weight are noted almost as well when the 150 pieces 
are inspected in ten minutes as they are when forty minutes are used 
to inspect this number of sheets. It is important for the head of an 
inspection department to know how accuracy is related to varying 
speed. When he possesses this information he is better able to influ- 
ence the rate of work of the inspectors so as to achieve 
quality without wasting time in over-careful inspection. 

The coded stack used in this study furnished not only 
measuring the accuracy of the inspectors but also d 
the relationships between speed and accuracy 
were determined. 


satisfactory 


a means of 
ata from which 
plotted in Fig. 13.2 


Accuracy in the Use of Precision Instruments. Other examples of job 
sample tests with inspectors include a study by Lawshe and Tiffin.? 
In particular, this investigation dealt with the measurement of 
metal parts with precision instruments. Many precision instruments 
used in machine shops require that the operator judge the “feel,” 
"tension," "drag," or other characteristics; yet, in spite of all that is 
known about the variability of human judgments, little attention 
has been given to the importance of such variability as it may affect 
the ассигас Ж of measurements, 

One of these examples is from a р! 
of variable-pitch propellers for 
wer 


ant engaged in the manufacture 
aircraft. Approximate 
employed in the inspection department, 
classifications of inspection jobs was 


ly 200 people 
Each of the various 
to determine what 


analyzed 
precision instruments were used on the job, and what tolerances were 
demanded. Frequency counts were then made to determine which 
instruments or combination of instruments were used in the largest 
number of classifications and by the largest number of employees. On 
the basis of this count, twenty instruments t 
chosen as being most important in this part 
A room was set aside as a 
twenty booths or inspection st 
numbered, and in e 


and combinations were 
icular plant. 

dimensional control laboratory and 
ations were set up. l 
ach were placed one of the twe 
‚ Lawshe and J. Tiffin, 
ment in Industrial Inspection,” 


Each booth was 
nty instruments, 


“The Accuracy of Preci 


sion Instrument Measure- 
* Journal of Applied Psy, 


chology, 1945, 29, 413-419. 
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a standard part from the plant, and a simplified working drawing that 
indicated one dimension to be measured with the instrument pro- 
vided. When an employee entered the room, the attendant deter- 
mined his job classification and provided him with an appropriate 
work-sheet for each of the stations containing work samples from his 
job. Each employee was tested on only those instruments that he used 
on his particular job. He was encouraged to make five measurements 
and then to record his best judgment concerning the dimension. The 
readings thus obtained were compared with so-called “true” dimen- 
sions, which were determined by means of ultra-precision instruments 
in combination with Johanssen blocks. Instruments utilized in the 
performance testing were checked and adjusted periodically to insure 
constancy. 

Results obtained at eleven of the twenty stations are presented 
in Fig. 13.3. The particular stations selected for illustration were 
chosen in terms of general familiarity with the instruments used 
and not because of any peculiarity in the findings; they are truly 
representative. 

In Fig. 13.3, the open bars represent the percentage of inspectors 
tested who obtained readings within the established tolerance. The 
solid bars represent the percentage of persons tested who failed to 
meet the standard. As already stated, not all the inspectors were tested 
at each station; instead, the sample contains only those who use the 
instruments on their jobs. This accounts for the fact that the N's 
range from 112 to 162. The figure indicates that the percentage of 
inspectors meeting the various standards ranged from a high of 66 per 
cent on the inside micrometer to a low of 9 per cent on the inside 
caliper in combination with the six-inch micrometer. The pattern of 
performance on the various vernier micrometers also seems signifi- 
cant. It will be noted that 43 per cent of those tested met the standard 
ith the one-inch micrometer, 17 per cent with the two-inch, and 
11 per cent with the six-inch. The varying tolerances established 


w 


only 
for the instruments are the same as the tolerances that job analyses 


indicated had been established by the engineering department and 
are identical with those encountered in the shop. 

Alter the completion of the study summarized, a similar investiga- 
tion was conducted of forty-five toolmakers from another plant. Each 
toolmaker measured each of nineteen parts with a standard vernier 
Each man measured each part independently five times 


micrometer. 


382 INDUSTRIAL INSPECTION 


VERNER 43% 
MIGROMI 
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FIG. 13.3. 


Wl] rercentace racine 


The percentage of inspectors passing and failing various precision meas- 
uring instrument performance tests in an aircraft Propeller plant. The open bars indicate 
the percentage meeting the standard and the solid bars indicate the percentage failing. 


and the measurement recorded w. 


as the best judgment he could then 
make of the 


"true" measurement on the basis of these trials. After 
all of the readings by all men had been completed, the parts were 
measured with ultra-precision instruments and Johanssen blocks in 
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order to obtain the closest possible approximations to the “true” 
dimensions against which to compare the measurements made by the 
men. A frequency distribution of the per cent of toolmakers who 
measured different numbers of the nineteen parts to within +.0001 
inch of the “true” dimension is shown in Fig. 13.4. The percentages 
of toolmakers who were able to measure various parts within speci- 
fied tolerances were similar to those cited above for the inspectors. 
The results further showed that the larger the part, the less accurate 


the measurement. 


PER CENT OF 
TOOLMAKERS 
20 
2x3: 
10 
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NO. OF 19 PARTS MEASURED WITHIN 
+0001" OF TRUE DIMENSION 


FIG. 13.4. Distribution of accuracy of toolmakers in 
measuring within --.0001 of an inch with a standard vernier 


micrometer. 


study of accuracy in using a micrometer was made by 
ans’ results substantiate the findings of Lawshe and Tiffin* 
rometer measurements made by skilled workers 
umed by most authorities in the 


Anothe 
Evans." 
in that errors in mic 
are considerably larger than is a 
field. He also found that the trade apprentices covered in his study 
were as accurate ‚ and that there was no significant 


relationship in the 
experience with the company, 


as journeymen 
case of either group between accuracy and age, 
amount of or length of time on the 
present job- 

Although studies such 


Improves Micrometer Accuracy, 


as those reported above suggest that people 


“SR. NS ans, "Training " Personnel Psychology, 
1951, 4, 231-242. 
а Lawshe and Tif 


lin, op. cit. 
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sometimes make poor inspectors, managements need not throw up 
their hands in despair. As indicated earlier, much can be done to 
improve the quality of inspection operations through proper place- 
ment, through the development of proper methods of inspection, and 
through training. 

The systematic investigation of an inspection problem relating to 
human beings usually requires the measurement of the inspection 
abilities of the inspectors on the job. The job sample tests discussed 
above are examples of this approach. 

There are, however, other possible types of criteria of performance 
in addition to job samples. These include errors identified through 
reinspection, customer complaints (where they can be traced to the 
failure of individual inspectors to identily defective 
length of job tenure. Although ratings can be used, 
to be related more with quantity of work inspected th 
of inspection. The criterion of job perform 
be one that is appropriate, of course. 

Having considered measures of job perform 
our attention to the у 


products), and 
they are likely 
an with quality 
ance that is used should 


ance, let us now turn 
arious possible methods of reducing human 
errors in inspection processes, 


PLACEMENT OF INSPECTORS 


The development of standards for the selection 
inspectors involves essentially the same 
job. We need to have, for individu 
rion of job performance (such as 
about their personal char: 


and placement of 
procedures as for any other 
al inspectors in a group, a crite- 
discussed above), and information 
acteristics (such as scores on v 
biographical data, and so forth). It is then possible 
two types of data to determine whether there are certain character- 
istics that, in general, differentiate between above-average and below- 
average inspectors. A few examples will be discussed. 

Placement of Tin-Plate Inspectors. One of the purposes of the study 
of tin-plate inspectors was that of validating tests and biographical 
data for future use in the placement of individuals on this job. 
‘Toward this end, the 150 inspectors were giv 
these including a battery of visual skill 16515,2 t 


arious tests, 
to analyze these 


en a battery of tests, 
he Minnesota Rate of 


5 The Keystone Telebinocular, Keystone View Co., Meadville, Pa. 
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Manipulations test? the Purdue Hand Precision Test,” and measure- 
ments of reaction time and strength of grip. Information on height, 
weight, and age was also obtained. Table 13.2 summarizes the inter- 
relationships of these tests and biographical-data items in terms of 
correlations between them.5 This table also shows the correlations 
of the tests and biographical data with performance on the job 
sample test previously mentioned. 

The first correlation shown in the table, it will be noted, is —.49, 
which indicates the relation between speed and accuracy on mixed 
plate. This figure means that there was a tendency for those who are 
above average in speed to be below average in accuracy, and vice 
versa. It will be noted further that the correlations between speed and 
accuracy for the various specific defects are all negative and that the 
amount of negative relation between speed and accuracy on olf. 
weight plate is the smallest found in the group. The intercorrelations 
between accuracy for the various specific defects are all small, the 
largest being only 4-.35. This finding indicates that there is no 
decided tendency for girls who are above average in detecting one 
type of defect to be above average in detecting other types of defects. 

The general conclusion that may be drawn from the correlations 
veen the vision tests and the specific ways of scoring the coded 
at the visual acuity tests, distance and near, tend to pick 


betv 
stacks is th 
the girls who are the most accurate on the job. The distance visual 
acuity test gave the highest positive correlations with accuracy in 
detecting all three appearance defects. 

Table 13.2 also shows that the taller girls tended to be more ac- 
curate on the coded stack test, as indicated by the fact that all of 
the correlation between height and accuracy are positive. Likewise, 
in considering body weight we note that the heavier girls were some- 
but more accurate on everything but the off-weight 


what slower 
were not only slower but les 


ts. The older girls, however, 
erything but appearance defect 2. The more experienced 
girls were slightly faster but less accurate on nearly every defect. 
Correlations between the remaining tests and the various ways 
of scoring the coded stack are given in the last four rows of Table 


ac- 


shee 
curate on еу 


6 Distributed by The Psychological Corporation, New York. 


7 Distributed by the Lafayette Instrument Co. | 
8 Th orrelations in Table 13.2 are product moment correlations, computed 
ы he c E 5 


as described in Appendix A. pp. 547. 
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Du PER CENT ABOVE AVERAGE IN RATINGS 
100% 
жеш 
5 12 76% 
13 — 18 17 % 


19 OR MORE 0% 


FIG. 13.5. Percentages of electrical inspectors with various error scores on perception 


test who were above and below average in job efficiency, (Adapted from Cook, op. cit.) 


Placement of Bottle Selectors. In still 
lyzed the relationship between biographical data and performance 
of a group of 65 bottle selector A bottle selector in a glass bottle 
plant is a person who inspects bottles for de 
Of 11 items of biographical inform 
ferentiated significantly between superior and other selectors, Per- 
formance was determined by a job sample test. 

The results, given in Fig. 13.6, indicate that, 
superior selectors had had 10 or more years of education, were be- 
tween 16 and 28 years of age, had no dependents, had two or more 
relatives who were also employed by 
128 pounds or less, 

Although no selection and pl 
be scen by the above ex 
identifying the char. 


another example, Coe!? ana- 


fects before shipment. 
ation, it was found that 5 dif- 


generally speaking, 


the company, and weighed 


acement procedure is perfect, it can 
amples that systematic an 
acteristics of persons who w 
satisfactory on any given inspection job. 


alysis can aid in 
ill most probably be 


METHODS OF INSPECTION 
Over a period of years there have been many 
instruments and other devices for use in inspection 
concern here, however, is more 
tion from the point of view 


improvements in 
1 Operations. Our 
g methods ol inspec- 


of the inspector, rather than that of 
improving instruments and devices. Here 


will be discussed. 


that of improvin 


‚ again, various examples 


19 H. G. Coe, "Studies in Glass Bottle Selection" (Ph.D thesis, Purdue Univ ersily, 
1956). 
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BIOGRAPHICAL DATA PER CENT OF SUPERIOR SELECTORS 


YEARS OF EDUCATION 


10 OR MORE J...... ————_ї dip 
9 OR LESS 34% 


AGE 
16 TO 28 L ] 65% 
29 AND OLDER 30% 

NUMBER OF DEPENDENTS 
NONE _] 65% 


NUMBER OF RELATIVES 
EMPLOYED BY COMPANY. 


2 OR MORE — J 64% 


WEIGHT 


Percentage of “superior” bottle selectors for various biographical data 
categories. (Adapted from Coe, op. cit.) 


FIG. 13.6. 


Methods of Inspecting Tin-Plate. The tin-plate inspection study, pre- 
usly mentioned, had various objectives. One of these was that of 
loping the best method of inspection. For this purpose motion 
es were taken, at 1,000 frames per minute, of twelve inspectors 
1 from those who had taken the coded stack test. In this group 
› inspectors who had been rated fast and accurate, two rated 
fast but inaccurate, two rated slow and accurate, two rated slow and 
inaccurate, and four rated average in both speed and accuracy ac- 
cording to the teststack data. The pictures were taken in the shop 
under normal working conditions, and because of the general noise 
activity, the operators were not aware of the exact moment 


vio 
deve 
pictur 
selected 
were twc 


and shop 
at which the pictures were taken. 
pictures did not reveal the accuracy with which 


ed the defects. They did show, however, the nor- 
‘ator, the relative body activity or exertion, the 
n grasping and moving the sheets, and the 


Obviously the 
the inspector detect 
mal speed of the oper 
various methods used i 
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disturbance in the rhythm whenever a defective sheet was found. 
In general the speeds indicated by the analysis of these films cor- 
related fairly well with the speeds indicated by the test stack. А 

The pictures were analyzed in ап attempt to detect individual 
motion characteristics that might indicate causes for differences in 
accuracy. Since the detection of all but one class of defects depends 
upon vision, the eye fixations were located approximately in relation 
to the positions of the hands and the positions of the sheet. 

In the normal handiing of the sheets, the several stacks of sheets 
that have not been inspected, the sheets of first quality, those of 
second quality, and those containing various types of defects are 
aligned along a bench. The operator picks up a new sheet from the 
pile at her left and turns it over toward the right onto the adjacent 
pile of first-quality sheets where it normally remains. If a defect is 
discovered, the sheet is moved to the proper pile farther 


along the 
bench. 


For most of the operators it was found that the eyes tend to follow 
the movements of the hands. Thus as the hands move toward the left 
to grasp a new sheet, the eyes attempt to scan the full top surface of 
the sheet within the very short period of time required for the 
As the sheet is picked up and turned over onto the adj 
eyes tend to follow the movement of the sheet that 
position, presents only one edge toward the eyes. As the sheet ap- 
proaches the right-hand stack, the eyes attempt to scan completely the 
second surface of the sheet; but as the release period is of very short 
duration, the scanning period is likewise very brief. 

In this sequence, the eyes are attempting to see 
almost continually in motion, and it w 


grasp. 
acent stack, the 
, in the upright 


an object that is 


as found that the Operators 
who most nearly followed this pattern were the lowest in accuracy 


on the test-stack data. This result is logical since it is more difficult 
to see a moving object and the continual attempt to do so reduces 
the accuracy of the operator. 

On the other hand, the accuracy on the test-stack d 
for those inspectors whose eye movements were more nearly opposite 
the sequence described above. For example, the inspectors mentioned 
above, who were both fast and accurate according to the films and 
actual production records, used the following cycle of eye move- 
ments: as the hands moved to the left to pick up 


ata was better 


a new sheet, the 
eyes were scanning the second side of the previous sheet. The fact 
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that this previous sheet was not in motion contributed to the ease 
of seeing possible defects, and the scanning period was increased 
to include nearly the full handling time of the next sheet. When the 
next sheet approached the second pile to the right of the operator, 
the eyes quickly shifted toward the left, to the first side of the top 
sheet on the new pile where the scanning period included the time 
for disposal of the previous sheet (sce Fig. 13.7). 

In this second cycle of eye movements, the eyes move quickly from 
one motionless object to the other and thus gain greatly increased 
scanning periods for detecting the defects. Accuracy data both from 
the test stacks and from production records correlated very closely 
with the eye-movement patterns of the twelve inspectors thus ana- 
lyzed. 

It has been demonstrated experimentally that the eyes can see a 
motionless object more accurately than one that is in motion, and 
the longer the scanning period, the greater the opportunity to ob- 
serve defects. If the increased scanning periods are longer than 
for effective inspection, the operator tends to handle the 


necessary 
It is logical, therefore, that the girl who, accidentally 


sheets faster. 
ise, has acquired this improved routine shall be both fast 


or other 


and accurate. 

This cycle is opposite the more natural cycle of following the 
hands with the eyes; but as in many other operations, the natural 
way is not necessarily the best way. This less natural, but more 
effective, co-ordination of the eyes and hands is simple to learn, but 
because it is less natural, its technique must be explained and taught 
to the operator along with the other requirements of the job. This 
technique might be classed as one of the "tricks of the trade" not 
readily discovered without adequate instruction. 

The Use of Examples as Standards. It has been rather clearly demon- 
ed in psychological investigations that people generally can make 
ate judgments when these judgments are relative rather 
In other words, it is usually easier for people to judge 


strat 
more accur 
than absolute. 
amounts or degrees of qualities, traits, or characteristics of objects 
hen comparing such objects with each other, than when attempting 


w 
This principle has applicability 


to judge such objects individually. 
to inspection operations. The use of so-called “limit samples" illus- 
trates the recognition of this principle. A limit sample is a sample of 
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Layout of Work Area. In some inspection processes the layout of the 
work area, or the manner in which the products are displayed to the 
inspectors, can have an important influence on the quality of in- 
spection. A few examples will illustrate this. 

Where products to be inspected are moving, as on a conveyor belt, 
there seems to be some evidence to support the contention that they 
should move laterally past the inspector rather than move toward 
the inspector. The desirability of this practice was indicated by the 
results of a study by Kephart and Besnard.!? In their experiment, 
clear glass spheres were inspected for appearance under two test con- 
ditions—with the spheres rolling toward the inspector and with the 
spheres rolling laterally past the inspector. Half of the spheres used 
had been scratched. It was the job of the inspector to identify these 
“bad” spheres. The results showed significantly greater accuracy with 
the lateral view than with the end view. Although this particular 
inspection job would probably not often be encountered in exactly 
the same form, the basic point emphasized by the authors is that the 
method of investigating accuracy that may be expected with different 


work layouts while equipment is still in the design stage will clearly 


contribute to the most effective final layout of work to be performed. 


Method of Display. An interesting method of investig: 


ation was that 
used by one company 


in connection with the job of inspecting roller 
bearings. An eye camera was used to photogr: 
of 20 inspectors. On the basis of these films it was possible to deter- 
mine the extent to which the inspectors used foveal vision or periph- 
eral vision. A person uses foveal vision when gazing straight ahead 
at an object; the object is then usually in clear focus. Objects outside 
this central area of visual attention are seen by peripheral vision. 
The analysis showed that the portion of the surface of the roller 
bearings that was typically seen by foveal vision varied for inspectors 
of different ability levels, as follows: best inspectors, 88 per cent: 
average inspectors, 68 per cent; and poorest inspectors, 32 per cent. 
It was found, further, that visual inspection w 
approximately five-eighths of the tot 
seen by foveal vision 


aph the eye movements 


as optimum when 


al surface of the rollers could be 
; and the remainder by peripheral vision. 
12 N. C. Kephart and С. С. Besnard, 
Journal of Applied Psychology, 1950. 
13 "Eye Camera Shows 


“Visual Differentiation o! 
34, 50-53. 

How to Improve Inspection 
Management and Maintenance, December 1953, 111, N 


f Moving Objects," 


Technique," Factory 
o. 12, 88-89. 
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Information such as that obtained in this investigation was then 
used in designing the machines that rolled the rollers past the inspec- 
tors in order to provide for the use of foveal vision for about five- 
eights of the rollers’ surfaces. 

In another inspection operation, that of inspecting clear glass 
bulbs, it was found that a striped background served as an aid to the 
inspection." By viewing the glass bulbs against a striped background, 
with adequate illumination, it was found that defects in the glass 
caused the straight background stripes to appear wavy. 

It should again be pointed out that examples such as these are 
given not so much for their specific results, as to illustrate a method; 
in particular they indicate how some systematic analysis of inspection 
operations (or, for that matter, of other jobs) can aid in determining 
what work method or work layout would be best for the job in ques- 


tion. 


TRAINING OF INSPECTORS 


In the study on micrometer measurement by Evans" it was found 
that experienced toolmakers were no better in the accuracy of meas- 
urements than inexperienced students who had bcen given seven 
hours of training in the use of micrometers. This type of information 
argues strongly for the training of inspectors, since experience in an 
inspection job without training may not bring about a high level of 
inspection skill. Needless to say, the training should be specific to 
the job, and should be based on sound psychological principles of 
learning. 

Training of Tin-Plate Inspectors. Since one of the purposes of the tin- 
as related to training, it may be useful to discuss this 
study further, this time in a training context. . 

Ihe results of the analyses of the job sample test of tin-plate in- 
aled several specific needs for training. In the first place, 
of inspectors on the job was found to be far from the 
factory performance that management considered desira- 
ce to Fig. 13.1 shows that, in the case of some of the 
able number of the present employces were un- 
20 per cent of the defective material. 


plate study м 


spection reve 
the accuracy 
level of satis 
ble. Referen 
defects, an appreci 
able to spot over 10 or 


11 Lighting Up for the Inspector," Modern Industry, December 15, 1951, 


29, No. 6. 93. 
15 Evans, op. cit. 
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The training program was initiated with a series of inspectors’ 
conferences. The inspectors were brought into conference in groups 
of approximately twenty, on company time. The first thing done in 
each of these conferences was to pass out a 
was printed her accuracy on the coded stac 


slip to each girl on which 
as a whole and on each 
of the four specific defects studied. This information gave each girl 
a clear indication of her weak as well as her strong points and re- 
sulted, in most cases, in a definite desire on her part to improve her 
level of performance. The fact that little correlation was revealed 
between accuracy on the different kinds of defects resulted in the 
fortunate circumstance that a girl who w 
one defect, or possibly even two defects, 
even above average, in accuracy on the other defects. This fact, 
coupled with the further fact that most of the g 
accuracy оп at least one defect, prevented 
that she had been singled out because of | 
inspector 


as 


very low in accuracy on 
was likely to be average, or 


irls were low in 
any employee from feeling 
лег low-quality work. Each 
attended two of these training conferenc 
an hour and a half each and were 
tion of the various kinds of defects 
stration also included a review of the micromotion films and an ex- 
planation of differences between the patte 
respect to the moving sheet. The films illustrated these eye-move- 
ment patterns and provided a means of teaching the most effective 
sequence of visual fixations, General improvement in performance 
following these conferences was noted. 
The second innovation in 

sulted from this investiga 
ployees 


es, which lasted 
separated by a period demonstra- 
found in tin plate.16 The demon- 


rns of суе movements with 


training procedures that directly re- 
ition dealt with the tr 
The procedure followed in the past consisted in placing 
a new girl between two experienced inspectors, 
that new employees would be 
perienced employees. 


aining of new em- 


The expectation was 
able to ask questions of the more ex- 
The actual results indicated that this pro- 
cedure had not resulted in aining of new inspectors. 
Since hindsig an foresight, it w 
after the investigation that experienced oper. 

d with stopping frequently to answer the questions of a new 
girl. This knowledge resulted in each new employee finally setting 
up her own methods and standards of performance. It is not surpris- 


16 This procedure has been su 
in Inspection for Арре 


adequate tr 


ht is often better th as easy to conclude 


ators do not wish to be 


bothere 


Bgested by J. H. Mitchell, 


"Subjective Standards 
The Human Factor, 19 


arance,” 35, 9, 235-239. 
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ing that under such circumstances the standards varied markedly 
among the employees on the job. 

The new procedure consisted in assigning an experienced and 
capable inspector as an instructor to each group of four new em- 
ployees. The old employee was taken off the job of inspection, and 
since she had no assigned inspection work to perform she was able 
to devote all of her time to instructing the new employees. This 
procedure resulted not only in much more uniform standards of 
inspection among the newer employees than had heretofore existed 
but also in a marked reduction of the time necessary for bringing a 
new girl up to a satisfactory level of performance. As the newer girl 
became more adjusted to the job, less and less of the instructor's time 
was called for; and after a certain level of efficiency was reached, the 
instructor resumed her former work. Under this system the older 
employees assigned as instructors took considerable pride in the fact 
that they had been selected for the job of breaking in the newer 
inspectors, and the method was favorably received both by the older 
employees and the newer employees, as well as by the management. 


SUMMARY 

The general conclusions to be drawn from various studies of in- 
spection jobs are that if adequate inspectors are to be obtained they 
must be selected with scientific precision and trained with corres- 
ponding throughness. No amount of desire on the part of a new 
employee to be a good inspector will result in satisfactory job per- 
formance if the employee does not have the specific qualifications 
And in like manner, no amount of qualification for the 
job will result in satisfactory performance when a systematic train- 
ing program covering standards and procedures as well as "tricks of 
the trade” is lacking. In turn, it is also necessary that the methods 
of inspection be appropriate if the quality of inspection is to be 
satisfactory. A satisfactory inspection program depends upon these 
three elements: proper selection, appropriate method, and training. 
No one of these elements can be left out if the program is to meet 


andards of inspection. 


for the job. 2 


high st 
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ACCIDENTS AND SAFETY 


Accidents do not just happen. In dealing with them nothing is 
gained, except a temporary dedging of responsibility, by ascribing 
them to bad luck or chance. The concept of luck is used in explaining 
human behavior only when the really causative factors are unknown 
or when, for some reason, we have been unable to exercise adequate 
control over known factors. As those factors that are related to in- 
dustrial accidents become more and more clear in the light of statisti- 
cal investigation, the use of the concept of luck or chance becomes 
less and less necessary. In the light of such causative factors as are now 
known definitely to exist, Heinrich! has estimated that around 98 per 
cent of industrial accidents are preventable. Of these, around 90 per 
cent involve such things as faulty inspection, inability of the em- 
ployee, poor discipline, lack of concentr: 
mental or physical unfitness for the job. 
nated or greatly reduced by adequ 
placement by employers. 


ation, unsafe practice, and 
These factors may be elimi- 
ate supervision and proper job 
‘The importance of what might be called the 
psychological or personal factors in causing accidents is firmly attested 
by Heinrich's conclusion that only around 10 per cent of industrial 


al causes such as faulty equip. 


accidents are due to distinctly physi 
ment or bad building conditions. 


GENERAL CONSIDERATIONS 


Psychological vs. Physical Conditions as С 


auses of Accidents. It is the 
purpose of this chapte 


r to point out a number of essentially psycho- 


TIL W: Heinrich, Industrial Accident Prevention (New York, McGraw-Hill 
Book Company, Inc., 1931). j 
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logical factors that have been found by experimental and statistical 
investigation to be definitely related to industrial accidents. It is not 
meant, however, to imply that all accidents are related to, or can be 
explained by, the psychological factors involved. The importance of 
such external conditions as machinery safeguards and working con- 
ditions is fully attested by the favorable safety records that have so 
often followed the installation of a program that deals primarily with 
these factors. The present discussion is limited to the psychological 
safety, not because we fail to recognize the importance of 
but because this discussion is primarily intended to 
al and personal features of a safety program. 


aspects of 
the other aspects, 
bring out the ment 
Lost-Time Accidents, Home Cases, and First-Aid Cases. Any investiga- 
ion intended to discover factors related to accidents must consider 


t 
accidents. One classification of accident experience 


the severity of the 
makes use of three categories, namely: 


1. Lost-time accidents—those in which the employee loses time 
ant in addition to the day, shift, or turn in which the 


from the pl 
1. Lost-time accidents involve the payment of in- 


accident occurrec 


dustrial compensation. 
2. Home cases—those in which the employee loses the remainder 


of the shift or turn on which the accident occurred. Accidents in this 
category do not involve the payment of industrial compensation. 

3. First-aid cases—those in which the employee receives first-aid 
attention at the plant hospital or a first-aid station and then returns 


to his job. 


assifying accidents according to a breakdown of 
this type is that the factors associated with a high frequency of minor 
accidents are not always associated with a high frequency of lost-time 
(or more serious) accidents. Table 14.1 clearly shows this situation 
for one year of accident records from a steel mill. For both types of 


accidents, the figures are given in terms of accidents per million man 
acc 5, 


A large difference in the r 


One reason for cl 


relative frequency of accidents of the 


hours. ; А н : — 
two types will be noted, the first-aid accidents far exceeding in num- 
ber the lost-time accidents. A rather great difference in the order of 


importance or frequency of these accidents in the different depart- 
also be noted. For example, Department 7, which stands 


ments will г S ^ М 
accidents with 930 such accidents рег 


at the top in terms of first-aid 
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TABLE 14.1 
Accident Data from a Steel Mill for One Fiscal Year 
Lost-Time Accidents First-Aid Accidents 
Department per Million Hours per Million Hours 
1 5.91 433 
2 3.30 660 
3 2.36 
4 2.94 
5 8. 
6 2. 
7 4. 
8 2 
9 m 
10 2 
1 


million man hours for the year in question, is third from the top in 
lost-time accidents with 4.18 per million man hours. Department Бу 
which stands at the top in lost-time accidents with 8.37 per million 
man hours, is seventh from the top in first-aid accidents with 496 per 
million man hours. The rank order coefficient of correlation between 
frequency of these two types of accidents for the eleven departments 
studied was only .21. The conclusion indicated by this low correlation 
is that in this plant for the year studied only a very 
exists between the hazard of a gi 
possibility of lost-time accidents 


slight relationship 
ven department with respect to the 


and the hazard of that same depart- 
ment with respect to more minor accidents. Thus, the factors that 
result in a large number of first-aid or minor accidents do not neces- 
sarily result ina correspondingly large number of lost-time accidents, 
and vice versa. 


One should be cautious, however, in generalizing from a finding 
of this sort. In other plants, particularly those in different industries, 
a more marked relationship between frequency 
accidents may be found. In fact, this w 
Hobbs? who concluded from their 
having the most frequent minor 


of minor and severe 
as reported by Wong and 
investigation. that employees 
accidents also tend to have a dis- 
proportionate number of major accidents, The personnel research 
man working with a plant director of safety can readily determine 


2 W. A. Wong and G. E. Hobbs, "Personal Е 


4 actors in Industria! Accidents 
—A Study of Accident Proneness in an Industrial Group," Industrial Medicine, 
1949, 18, 291-294. 
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the relation that exists between these two types of accidents for the 
plant under investigation. Since there was only a slight relationship 
between the two types of accidents in the steel mill where a consider- 
able part of the data to be discussed in this chapter were obtained, 
care will be taken to identify in the case of each statistical summar 
whether the data refer to lost-time or minor accidents. 

The importance of reducing lost-time accidents is indicated by the 
fact that the plant from which a number of the investigations re- 
were obtained has estimated that a lost-time 


ported in this chapter 


accident involves a minimum cost of $2,000 to the company. First-aid 
injuries, on the other hand, are considerably less expensive. No actual 
figures on the exact cost of these latter injuries, however, are avail- 


able. 

Accident Proneness. When industrial safety first began to be given 
serious consideration by management, opinion diflered considerably 
on the relative importance of factors within the individual and work- 
ing conditions as causes of 
gram within a plant must depend upon specific knowledge of whether 
these factors are both operating, and, if they are, what their relative 
the plant in question. The concept of "accident 


accidents. It is obvious that a safety pro- 


importance is for 
is concerned with whether each employee tends to retain 
a given accident rate in comparison with other employees regardless 
of changes in the general physical condition of the machinery and 
nditions within the plant. To the extent that each em- 
end to retain his same relative accident rate from one 
conclude that personal factors, peculiar to 
situation has 


proneness" 


working cO 
ployee does t 
time to another, we ma 
are affecting his accident record. Thi 
Accident proneness is a descriptive 


that individual 
n called accident proneness. 


bee 
an explanatory term. When an individual employee is | 


rather than 
found consistently 
properly 


to experience more accidents than the average em- 


ployee he may be classified as an accident-prone employee. 
, ) 

Such classification does not, 
ation would require identific 


however, explain w/ry he is accident- 
ation of the causes of 


prone, an explan 


his accident proneness. | 
d be noticed in the above discussion that we have identified 


It shoul E Я 
ho consistently has more acci- 


-prone employee as one w 
rage employee. An error has sometimes been made 


hen those employees who, during one period of 


the accident 
dents than the ауе! 


in accident studies W 
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time, have more accidents than the plant or department average are 
singled out as accident-prone employces. Mintz and Blum? have 
clearly shown that if only chance factors are causing the accidents, 
employees will not all be equally lucky or unlucky 


during a given 
period of work. If chance factors alone were 


operating, the situation 
would be quite analogous to tossing coins. If 1,000 men were e 
to toss ten coins, the average number of he 
very close to five. But the individu 
of heads from very few (perh 


ach 
ads per man would be 
al men would vary in number 
aps none) to many (perhaps ten). If 
we simply identify those men who tossed heads eight or more times, 
and call these men "heads-prone," we would be making the same 
error that is made when men who have more than the average 
number of accidents for onc period of time are c 
pronc. But if such men are identified from acciden 
specified period of time and during 
again experience more accidents th 
safe in assuming that 
has pointed out th 
tiv 


alled accident- 
t records for a 
a subsequent temporal period 
an the average, we are reasonably 
accident-proneness factors are operative. Maritz! 
at the technique of correlating 
€ periods of time would seem to be 
the presence of 


records for consecu- 


indispensable in demonstrating 
accident-proneness factors. 

The relative importance of working conditions and accident prone- 
ness as causative factors varies from one plant to another, In plants 
where the machinery used is unavoidably dangerous in itself, the 
former is of greater importance. In plants where the working con- 
ditions in and of themselves are not hazardous, the latter f 
greater importance, When individu 
the trouble, it is clear that 
provision for 


actor is of 
al or personal factors are causing 
an adequate safety program must make 
the individual handling of the high-accident-rate or 
accident-prone employees. It is, therefore, of vital importance for the 
safety director of a pl ent to which his own em- 
nt-proneness factors, 

investigation of industrial 
proneness has been found to be 


ant to know the ext 
ployees are affected by accide 

In nearly every accidents, accident 
a factor, and in some cas 


a vitally 


ЗА. Mintz and M. L. Blum, “A Reexamination of 
Concept,” Journal of Applied Psychology, 194% 
J. S. Maritz. “On the Validity of 
Poisson and Negative Binomial 


the Accident Proneness 
195-211, 
ace Drawn 
Distributions to 
Psychological Bulletin, 1950, 47, 434-443. 


From the Fitting of 
Observed Accident Data,” 
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Marbe,’ 


important factor. The early work of Greenwood and Woods 
tends to 


and others whose work has been summarized by Viteles: 
support the statement that "accidents . . . happen frequently to some 
men and infrequently to others as a logical result of a combination 
of circumstances.“ Several more recent investigations substantiate 
this general conclusion that, at least in many jobs, some employees 
tend to have consistently more accidents than can reasonably be ac- 
counted for by chance. ‘The work of Slocombe,” for example, revealed 
a correlation of .51 between accidents for two successive years. Slo- 
combe concluded, among other things, that the accident-prone men, 
as identified [rom their record for a given period of time, will subse- 
experience more accidents than the average in 76 per cent 
of the cases. Mintz!? has also reported that accident records of indi- 
viduals have some validity as indications of future accident rates of 
at least some of those individuals, particularly those in which the 
persons have had a large number of accidents. It is not our intention 
here to resummarize the excellent digest of the literature on this 
subject already published by Viteles. Our purpose, rather, is to pre- 
sent certain statistics that have a direct bearing on this topic. These 
statistics both strengthen the case for the concept of accident prone- 
in industrial accidents and answer certain questions that previous 


avi 


quently 


nes: 
investigations h 
Table 14.2 summ 


e not particularly considered. 

arizes certain facts pertaining to hospital visits 
from the employees of eleven departments of a sheet and tin mill 
around nine thousand employees for the years 1988 and 
, and fourth columns show, respectively, the 
in for the year 1938, for the 
for each of the eleven 


employing 
1939. The second, third 
umber of hospital visits per mi 
and for the two years combined, 
Il as for the mill as a whole (in the bottom row). 


average n 
year 1939, 
departments аз we 


M. Greenwood 
with Special Reference 
Board, Report No. 4 (London, 1919). | | | 

i tische Psychologie der Unfälle und Betriebschüden (München. 


бк. Marbe, Prak 
1926). 
тм. S. Viteles, In 
Inc., 1932) 
i " f " 
8 5 ша “Consistency of Operating Efficiency.” Personnal Journal, 
1930, 8, 413-414. 


10 A. Min, "T 
[of Applied. Psychology, 


and H. M. Woods, “The Incidence of Industrial Accidents, 
to Multiple Accidents," Industrial Fatigue Research 


dustrial Psychology (New York, W. W. Norton & Company, 


he Inference of Accident Liability from the Accident. Record.” 


Journa 1954. 38, 4146. 
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In the remaining columns of this table the average hospital visits per 
man for the year 1939 are given for the employees who had previously 
been classified according to the number of hospital visits experienced 
in 1938. Thus, for Department 1, the individuals with no hospital 
visits during 1938 averaged .61 hospital visits in 1939, whereas in this 
same department the employees with seven visits in 1938 averaged 
2.50 visits in 1939. Although some inversions of the data from one 
category to the next occur, particularly in departments where the 
total number of men was not large, the general trend in all depart- 
ments is toward an increase from left to right. When attention is 
turned to the data summarizing the mill as a whole, which are tabu- 
lated in the lower row, this trend is seen to be still more pronounced. 
For the mill as a whole, no inversions whatever are found in the 
tendency. 

These data for the entire mill are shown graphically in Fig. 14.1 
In this figure the number of hospital visits for 1938 is plotted along 
the base line or abscissa and the corresponding number of hospital 
visits for the following year along the ordinate. From these data we 
ite that the average employee in this mill tends 


may confidently s 
to retain approximately his same relative position with regard to 


hospital visits for any two successive years. 


op Oo Oo 4 


m 


NUMBER OF HOSPITAL VISITS IN 1939 


] 2 3 4 5 6 7 8 9 
NUMBER OF HOSPITAL VISITS IN 1938 


o 


FIG. 14.1. Relation between number of hospital visits for two 
successive years among approximately 9,000 steel workers. 
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Accident Proneness vs. the Job in Relation to Accidents. The question 
may be raised why those employees who had nine hospital vi 


sits dur- 
ing the first year did not, on the average, have nine such visits during 
the second year instead of 5.14 visits as revealed by the data. If factors 
within the individual (accident proneness), were the sole cause 
hospital visits, then the employees with nine hospit 
1938 should also have had on the average nine such visits during 1939. 
The discrepancy between the nine visits experienced by employees in 
this group during 1938 and the 5.14 average visits experienced by 
these same employees in 1939 may be taken as indicative of the rela- 
tive relation of accident-proneness factors vs. external factors to hos- 
pital visits in the mill in question. In other words, we may say roughly 
that of every nine hospital visits made by the most 
group, slightly more than five are essenti 
proneness of these individuals 
related so clearly to individu 
the importance of the 
sary that the high 


of 
al visits during 


accident-prone 
ally related to the accident 
and the remaining four cannot be 
al factors within the employees. To prove 
accident-proneness hypothesis 
"accident group for any year ret 
of accidents for a subsequent year, but only that this group account 
during the subsequent year for a number of accidents significantly 
greater than the average of the plant. As revealed in Table 14.2, this 
situation is clearly the case for the mill in which these 
gathered. 

An objection may be 
than an individual or 


it is not neces- 
ain the same level 


statistics were 


raised to these results 
personal factor oper 
TABLE 14.3 


Variation in Average Number of Hospital Visit 


Employees on Eleven Different J. 


as evidence of the fact 
ates in the causation of 


5 per Year Among 
obs 


Average number of 


hospital visits 
Job га 

per year 
Craneman .. 55 
Opener 


Reckoner TM 
Machinist helper 
Leader 

Sheet inspector 
Shear helper 
Assorter 
Potman 
Foreman 
Roll turner 
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accidents. This objection is that the job to which each employee is 
assigned may involve a specific accident hazard that, remaining the 
same or relatively the same from one year to another, results in a 


consistency of accidents for each employee from year to year, a con- 
sistency due more to the accident hazard of a given job than to any 
factors within the individual. It must indeed be admitted that each 
job has a relatively constant accident hazard and that this hazard 
clearly varies by rather marked amounts from one job to another. 
This fact is brought out in Table 14.3, which gives the average num- 
ber of hospital visits per year for employees on eleven specific jobs 
in a steel mill. It will be noted that the average number of hospital 
visits varies from 3.55 in the case of cranemen down to -47 in the case 
of roll turners. It might reasonably be expected that this ratio of 7 to 
1 found among this sampling of eleven jobs would be still larger if 
à larger sampling of jobs had been included in this survey. The table 
will suffice, however, to set forth clearly the fact that a specific hazard 
on different jobs does exist and that this hazard is likely to vary by a 
rather large amount from one job to another. 


TABLE 14.4 


Significant! Correlations between Personnel or Departmental Data and 


Accident Frequency and Severity 


Accident Accident 
Frequency Severity 
Per cent of employees who are male, production .63 
Per cent of employees who are male, salary .50 
Intra-company transfer. mobility —.44 
Sex ratio imbalance (men to women) E 
Mean promotion possibility 
(mean ratings, twelve judges) —.40 50 
Per cent of suggestion quota met —.54 
Mean noise level .42 


Youthfulness of employees (per cent under 26) ae 
Tenure (per cent employed more than 12 months) 


Source: Kerr, op. cit. 
+ Less than one chance in twenty that they could have occurred by chance. 


The fact that the accident hazard varies significantly among differ- 
ent departments of a plant is further revealed by a study made by 
Kerr.!! His study dealt with fifty-three departments of the Camden 
Works of the Radio Corporation of America. Correlations were de- 


^n W. A. Kerr, “Accident Proneness of Factory Departments,” Journal of Applied 
Psychology, 1950, 34, 167-170. 
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termined between both accident frequency 
forty types of personnel or departmental data. The correlations found 
to be significant are given in Table 14.4. Kerr suggests that a common 
explanatory factor of the relationships found might be depressants 
to alertness. But whether this is or is not a satisfactory explanation of 
the findings, the fact remains that significant relationships were found 
between the accident experience data and certain ch: 
che departments. 


ind accident severity with 


cteristics of 


This situation makes it necessary to rule out the element of job 
differences in evaluating the concept of 


accident proneness. This was 
done in Table 14 


by reassorting the data from the steel mill accord- 
ing to specific jobs. Table 14.5 is similar to” 
interpretation. In it, however, 


Table 14.2 in general 
the employees are divided according 
to the particular job they are on rather than the 
they are working, as was done in Table 14.2. Thus, all openers, re- 
gardless of the department in which they are working, are exposed to 
approximately the same accident hazards. It may be seen in Table 
14.5 that for nearly every job the ау erage number of hospital visits 
e. The combined data for the 
arized in the bottom row of Table 


ally in Fig. 14.2. We note nearly as 


department in which 


for 1939 shows a progressive increas 
eleven jobs considered are summ 
14.5 and are portrayed graphic. 


NUMBER OF HOSPITAL VISITS IN 1939 


о 1 2 3 $5 $6 3; 8 9 
NUMBER OF HOSPITAL VISITS IN 1938 


FIG. 14.2 Relation between number of hospital visits for 


two successive years among steel Workers when hazard of 
the job is eliminated as a determining factor. 
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definite a relationship between accidents of two successive years in 
Table 14.2 and Fig. 14.2, when the element of job hazard has been 
essentially eliminated, as we previously noted in Table 14.2 and Fig. 
14.1, when the job-hazard element might conceivably have had a 
significant effect upon the results. From the data, it seems safe to 
conclude that accident proneness, or individual accident suscepti- 
bility, is significantly related to the type of accident that results in 
hospital visits for the plant studied. 

It is one thing to determine, as the data above demonstrate, that an 


appreciable number of hospital visits are due to accident proneness 
or factors within the individual. It is quite another thing, however, 
to identify the particular factors within the individual that deter- 
mine accident proneness. In other words, once the concept of acci- 
dent proneness has been established as an operating factor, the next 
question that arises is: For a particular job, what are the specific 
personal factors which differentiate between the consistent accident 
repeaters and employees with more favorable accident records? A 
discussion of this problem follows later in this chapter. 


EXTERNAL FACTORS RELATED TO ACCIDENT PRONENESS 


It is a recognized fact that many nonpsychological factors influence 
the accident rate and, to some extent, determine an employee's acci- 
dent proneness. For example, it has been pointed out by Vernon“ 
that the accident rate increases during the latter part of the working 
day. According to Vernon's results, this tendency is so marked that 
during a twelve-hour working day women experienced two and one- 
half times as many accidents as during a ten-hour day. Although 
fatigue has often been considered the cause of this increase, the fact 
that the time of greatest accident rate as compared with hours 
worked is reversed on the night shift indicates that psychological 
rather than physiological factors are operating. Although Vernon's 
results attach somewhat more importance to the length of the work- 
ing day than do other investigations of this subject, it is quite com- 
monly agreed that as the working day is lengthened, the accident 
rate increases in greater proportion than the increase in number of 
hours worked. 


12H. M. Vernon, "An Experience of Munition Factories During the Great 
War," Occupational Psychology. 1940, 14, 1-14. 
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TABLE 14.6 


Departmental Differences in Hospital Visits Rate 


Number of Accidents Accidents per Man 


Department Number of Men for 1939 & 1940 per Year 
902 55 
LIH 126 
723 5 


The job itself, as we have already noted, may account for some of 
the variability in accident rates. Table 14.6 shows the hospital visits 
for ten departments of a sheet and tin mill. It will be noted in the 
last column of this table that the hospital visits per man per year 
"ary from a minimum of .55 to a maximum of 1.26. This difference 
clearly reflects the hazard of working in the different departments. 
Several investigators have found a good many other nonpersonal 
factors, such as heat, ventilation, and humidity, to be related to in- 
dustrial accidents. Osborne and Vernon!’ report, for example, that 
whenever the temperature increases or decreases above or below a 
normal and comfortable level of around 70 degrees, the accident rate 
becomes correspondingly higher. 

It is 
crease in the accident rate usually accompanies a step-up in produc- 
tion, Although this situation undoubtedly occurs in many individual 
plants when an attempt is made to step up production without ade- 
quate expansion of plant facilities, it is interesting to note that in a 
thorough study of the relationship between safety and production 
reported by the American Engineering Council™ it was found, on a 
countrywide basis and over period of years, that increased produc- 
tion in nearly every industry was accompanied by a decrease in the 


ilso quite commonly accepted among safety men that an in- 


Osborne and H. M. Vernon, “The Influence of Temperature and Other 
Conditions on the Frequency of Industrial Accidents.” Industrial Fatigue Research 
Board Report No. 19 (London, 1922). 

14 American Enginecring Council, Safety and Production: An Engineering and 
Statistical Study of the Relationship Between Industrial Safety and Production 
(New York, Harper & Brothers, 1928). 
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accident rate. This means that there is nothing inherently charac- 
teristic of a high production rate that tends to make automatically 
for a high accident rate. Rather it means that, as high production is 
achieved in the normal course of events by improved machinery and 
capacity for output, the accident rate will be likely to decrease along 
with the technological improvements and plant expansion. In any 
event, the effect upon safety of increased production, like the effect 
of temperature or job hazard, is essentially a physical rather than a 
psychological matter; and thus, important as this circumstance may 
be for the safety engineer who is interested in all angles of industrial 
safety, it is not primarily of psychological interest. 


PSYCHOLOGICAL FACTORS RELATED TO ACCIDENT PRONENESS 


It has been implied in the above discussion that accidents are 
caused, and do not simply “happen.” Basically, accidents probably 
can be attributed to either the work situation or to personal variables 
(accident proneness). The work situation generally determines to 
some degree the liability of accidents (some work situations are more 
hazardous than others). If, for people in the same work situation 
(апа therefore subject to the same liability) 


there are consistent 
differences in accident frequency 


among the individuals, it can then 
be assumed that there are one or more personal variables that are 
contributing to the consistent individual differences. Knowing this, 

to try to identify what personal v 
associated with accident frequency on the job in question. These will 
vary from job to job, and only through syste 
possible to identify what variable or 
particular situation at hand. 
cussed. 


it is then in order ariables are 


matic investigation is it 
variables are operating in the 
A few of these variables will be dis- 


Before discussing some of these variables, however, it should be 
added that an analysis of the accident liability of the work situation, 


and of any personal variables usually will not account for all of the 
variability in accident frequencies among individuals. That which 
we cannot explain, we attribute, then, to “chance.” Tt should not be 
assumed, however, that if we cannot account for all accidents that 


ally due to 
should simply assume that we have 


tors that are causing them, 


the ones unaccounted lor are re "chance"; rather, we 
not yet accounted for those fac- 
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Vision. In spite of the fact that nearly every industry administers 
some form of vision test as a part of its employment procedure, vision 
surveys conducted among present employees in a number of indus- 
tries reveal astounding differences in visual performance. These dif- 
ferences are due in part to the changes in vision that occur with in- 
creasing age and in part to the fact that an injury to, or deterioration 
of, an employee's vision after he has been employed often may go 
unnoticed unless an injury actually takes place on the company 
property during working hours. There are many reasons for con- 
ducting a periodic visual check-up of employees: one important rea- 
son is the relation that has been discovered between satisfactory 
vision and the frequency of accidents. 

This problem has been investigated by comparing the accident 
experience of employees whose visual skills meet certain statistically 
determined standards with the corresponding accident experience 
of employees whose vision does not meet these standards. Table 14.7 
summarizes data from several plants showing that employees whose 


TABLE 14.7 


Results of Visual Skill Tests in Relation to Accidents 


Percentage of employees who had 

not over two accidents during the 

period of the investigation among 
those who: 


Pass Visual Fail Visual 
N Job Requirements Requirements 
50 Passenger car drivers 71 49 
116 Mobile equipment operators 74 
65 Machine operators 67 
57 


15 Machine operators 6 


99 Sheet metal workers 58 

105 Maintenance men 81 

63 City bus drivers 44 

66 Intercity bus drivers 5 

GS Supervisors 65 57 
Machine operators 56 32 
Laborers 82 89 
Skilled tradesmen 45 33 
All groups combined 65 57 
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vision is adequate for their jobs have fewer accidents than do em- 
ployees with less adequate vision.; А й r 

For the fifty-nine passenger car drivers in the first job group, 
thirty-five had visual skills that met the recommended requirements. 
Of these thirty-five, twenty-five or 71 per cent showed 
of accidents. On the other hand, among those p 
whose visual skills did not meet the stand 


a low frequency 
assenger car drivers 
ard requirements only 42 
per cent showed a low frequency of accidents. 
of those workers whose vision was adequate for the job were in the 
low-accident-Lrequency group. Table 14.7 shows that for cach of the 
twelve job groups similar results were obt 
laborers. In eleven of the twelve job grou 
workers whose visual skills meet the requi 
in the low-frequency-of-accidents categ 
percentage in this category 
satisfy the job requirements 

Of the total group of 828 workers, 463 or 56 per cent 
in Table 14.7) had visual skills that met 
job standard. Of these 463 workers possess 
65 per cent were in the low 
sixty-five or 44 per cent of 


A higher percentage 


ained for all groups except 
Ips, a higher percentage of 
rements for their jobs were 
ory than the corresponding 
among those whose visual skills did not 


(not shown 
the requirements of their 
ing adequate visual skills. 
~accident-frequency group. Three hundred 
the workers did not have the visual skills 
required by the job pattern. Of these 365 only 57 per cent were in 
the low-frequency-of-accident group. This is 
cent in favor of that group whose visu 
of the standard. Statistical 
shows that the odds of the 
one in a hundred. 

The results of one study of this sort 
visual standard [or the job of paper 
for machine operators as de 
5.19 in Chapter 5. 


The results of these several studies clearly reveal the relationship 
between vision and accident experience on some types of jobs. When 
these statistics were first shown to safety men from one of the plants 
in question, a thorough study was made of the individual case rec- 
ords of the various lost-time accidents. Nowhere in the description of 
these accidents, which had been written at the time of the accident 

15 №. C. Kephart and J. Tiffin, "Vision and Accident Experience," National 
Safety News, 1950, 62, 90-91. 


a difference of 8 per 
al skills met the requirements 
analysis (beyond the scope of this book) 
se results occurring by chance are less than 
are shown in Fig. 14.3. ‘The 
machine Operator was the one 
scribed on p. 153 and illustrated in Fig. 
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PER CENT WITH NO SERIOUS ACCIDENTS IN ONE YEAR T 
- — 
50 100 


EET 
VISUAL STANDARD 


DO NOT MEET x 
usas M =- 


* A "serious" occident is one requiring the attention of the plant physician. 


63% 


FIG. 14.3. Vision in relation to serious accidents among 104 paper machine operators. 
(Adapted from S. E. Wirt and H. H. Leedke, “Skillful Eyes Prevent Accidents," Annual 
News Letter, Industrial Nursing Section, National Safety Council, November 1945.) 


by persons familiar with the background of each mishap, could there 
be found reference to the fact that faulty vision had played a part in 
causing the accident. These individual case studies did not reveal a 
deficiency of vision of the employee responsible for the accident. Yet 
the statistics show that the visual factor was operating. On an ac- 
tuarial basis, it can be predicted that, if all plant employees had been 
required to pass the critical vision tests, the lost-time accident rate 
among the employees would have been markedly decreased. Uncover- 
ing by statistical investigation the importance of this factor, which 
had long escaped notice through ordinary case study of accidents, is 
a striking illustration of the value of the statistical approach in 
revealing hidden factors in any phase of human behavior. 

No one should conclude from these statistics, however, that faulty 
vision is the sole cause of industrial accidents. Just as all kinds of 
factors may cause disease, so all kinds of factors may cause accidents. 
But the statistics do prove that faulty vision is one of the factors 
related to accidents in some circumstances. Certainly this factor is 
sufficiently important to deserve much more attention than it has 
received in many industrial plants in the past. Programs for such 


attention have been discussed in Chapter 5; 


Age and Plant Service. A number of the investigations of the rela- 
tionship between accident rates and plant experience or job experi- 
ence of the employee have been reported. As might be expected, 
these investigations do not reveal entirely consistent results from one 
plant to another or from one industry to another. In most of these 
studies it has been found that the accident rate is higher among the 


younger, more inexperienced employees. This is the conclusion 
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reached by Hewes," Gates,!? Schmitt,is Lipmann, io and Van Zelst.2° 
Data obtained in a sheet and tin mill also show a drop-off in the 
accident rate with the age of the employees, their y 
the plant, and their years of service on their 
lationships are shown graphically in Figs. 14.4, 14.5, and 14.6. Except 
for a low point of the curves for the very young or very inexperienced 
employees, there is a continuous decrease in hospital visits with in- 
creasing age or increasing plant or job experience. 

Several possible expl 


ears of service in 
present jobs. These re- 


anations for the trends shown in Figs. 14.4, 
as been suggested that the 


14.5, and 14.6 have been offered. It h 


o 


HOSPITAL VISITS PER MAN 
a 


FIG. 14.4. 


year among 9,000 steel workers, 


16 A, Hewes, "Study of Accident Records in a l'extile Mill," Journal of Industrial 
Hygiene, 1921, 3, 6. 

17 D. S. Gates, "A Stati 
and Worsted Mills of a 
2, 8. 


18 E. Schmitt, “Unfällaffinität und Psychotechnik im 
dustrielle Psychotechnik, 1926, 3, 144-15 366. 


1 О. Lipmann, Unfüllursachen und Unfillbckampjung (Berlin, 19) 5). 
?0 R. Н. Van Zelst, “The Effect of Age and Experience Upon Accident Rate,” 
Journal of Applied Psychology, 1954, 38, 313-317. 


tical Study of Acciden 


t ts in Cotton Mills, Print. Works 
xtilc Company," Jour 


nal of Industrial Hygiene, 1920. 


Eisenbahndienst," Zn- 
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younger employees are placed on the more hazardous jobs and that, 
they tend to be trans- 


as they become older and more "plant wise," 
ferred to jobs of greater relative safety. It has also been suggested 
that the younger employee, who, in general, has relatively few family 
responsibilities, is less cautious and more likely to take chances than 
the older employee and therefore becomes involved in a greater pro- 
portion of industrial accidents. It has been further suggested that the 
younger employee is less acquainted with the possible dangers that 
exist in connection with the different machines and is thus more 
likely to subject himself to situations in which an accident is likely 
to occur. Any or all of these factors (and. possibly other factors that 
have not been mentioned) may account for the results found. What- 
ever may be the cause or combination of causes, it is clear that in the 
plant studied the younger employee accounts for far more than his 
share of accidents. An adequate safety program must therefore take 
ice differential in accident susceptibility. 


into account the age and ser 
This can be done by safeguarding the younger employee while he is 
becoming experienced on the job, by organizing safety conferences 
with particular reference to these employees, and by making other 
efforts to instill in this high-accident group those habits of work and 
methods of thought that tend to reduce the hazard. 

It should be emphasized, however, that the relationships described 
above are not necessarily true of industry in general and that in cer- 
tain other investigations a reversed type of relationship has been 
found. Stevens," for example, found in the plants that he studied 
that frequency of accidents increased with age and that the mature 
workman is disabled for a longer period than is the younger man 
when an accident does occur. Shrosbree?? also reports statistics from 
one industry to show that workers of longer service are a greater 
hazard. ‘This is due, according to Shrosbree, to their becoming ac- 
customed to danger and hence less careful than the less experienced 
employee. Although most studies show a decrease in accidents with 
age, the last two studies cited indicate that this is not invariably the 
case, and that, occasionally, even the reverse relationship may exist. 
The important thing to realize is not that a single rule necessarily 
2 А.Е. Stevens, Jr, "Accidents of Older Workers: Relation of Age to Extent of 
bility,” Personnel Journal, 1929, 8, 138-1 
Shrosbree, “Relation of Accident Proneness to Length of Service,” 
Industrial Welfare, 1933, 15, 7-8. 
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HOSPITAL VISITS PER MAN 
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FIG. 14.5. Relation between years of service in the 


plant and hospital visits per man per year among 9,000 
steel workers, 
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Relation between years of service on present job and 
hospital visits per man per year among 9,000 steel workers. 


applies to every industry, but that in 


any given industry the working 
conditions and other { 


actors probably result in some sort of relation- 
or а safety director to know what rel 
in his plant and to direct his safety 
particular group of employees, у 
the greatest accident h 


ship. It is important fc ation exists 


program specifically to that 
oung or old, who are working under 
azard. Data of the type reported here are 
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relatively easy to obtain in any industrial organization. As Howarc 
has emphasized, such data should definitely be in the hands of the 
ety program. 


safety director in formulating and administering his 


Emotional Factors. Two emotional factors that have been found to 
be related to employee accidents in certain specific work situations 
are general emotional maturity and the emotional conditions at the 
time of the accident. An analysis of the causes of accident suscepti- 
bility among fifty motormen of the Cleveland Railway Company, 
published by the Metropolitan Life Insurance Company, is repro- 
duced in Fig. 14.7. In this analysis four single items—faulty attitude, 
n and worry and depression— 


impulsiveness, nervousness and fes 
account together for 32 per cent of the accidents among the group 
studied. Since these four items are essentially emotional in nature, 
it may be inferred that emotional conditions account for a consider- 
able proportion of accidents. It is well accepted psychologically that 
many individuals vary in their general emotional state between a 
"high" and a "low" condition. These conditions are often fairly 
regular in their occurrence and appear in a cycle that ranges from 
one extreme to another. This situation is readily recognized in its 
extreme form, as it results in the so-called manic-depressive psychosis. 
In a minor form, however, it characterizes many people who are in 
no sense of the word psychotic, but who do, nevertheless, experience 
definite “ups and downs" in their general emotional state. The rela- 
tionship between these emotional cycles and the frequency of acci- 
dents has been shown in an investigation by Hersey,? who found 
that the average worker is emotionally low about 20 per cent of the 
time and that more than half of the four hundred minor accidents 
studied occurred during these low periods. According to chance 
alone only 20 per cent of the accidents would have occurred during 
such periods; the dillerential may therefore be taken as indicating 
the effect that an emotional depression has upon an employee's 
salety. Cardall also emphasizes the importance of emotional insta- 


bility in causing accidents. 


R. R. Howard, “Importance of the Human Factor in Industrial Accidents,” 
Journal of American Insurance, 1942, 2, 11-14. 
зв. B. Hersey, "Emotional Factors in Accidents," Personnel Journal, 1936, 


65. 
A. J. Cardall, “Psychological Factors in Accident Prevention,” Personne! 


Journal, 1918. 26, 288-293. 
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PRIMARY CAUSES OF ACCIDENT-PRONENESS 
Percentage Distribution Among Fifty Motormen 


WOODIILL DIVISION, THE CLEVELAND RAILWAY COMPANY 
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FIG. 14.7. Primary causes of accident pronenes: 


among 50 motormen of the Cleveland Ra 
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ilway Company. 


The general importance 
further attested in a study by Hersey26 in which it 
the production of industrial workers is around 8 per cent higher 
during periods when the men are elated, happy, hopeful, and co- 
operative than when they are suspicious, peevish, angry, disgusted, 
pessimistic, apprehensive, or worried. A favorable emotional condi- 


of the employee's €motional condition is 


was reported that 


26 R. В. Hersey, "Rates of Production 
1932, 10, 355-364. 


355-3 


and Emotional State," Personnel Journal, 
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tion thus not only is desirable from the standpoint of safety but 
also from the standpoint of plant productivity. 

Supervisors and others dealing with human relations problems 
have long been aware that certain individuals vary from day to day 
in their agreeableness or ability to get along with others. Too often it 
has been the practice to handle such individuals either with a sharp 
reprimand or a general comment to the effect that so and so has a 


"grouch on" today. An employee who periodically gets a “grouch on" 
very likely is one who is afflicted with more than the average amount 
of cyclic fluctuation in his emotional state. To reprimand such an 
employee usually does about as much good as to reprimand a man 
with a broken arm for not doing his full share of work. Such an in- 
dividual should be dealt with clinically to unearth the cause of his 
emotional condition. If this is impractical, he should be kept off a 
job that is in any way hazardous for the duration of his unsatisfactory 
emotional state. It should be emphasized that an employee who 
suffers from extreme variations in mood is not doing so for the fun of 
it. He cannot help himself and he, himself, is unhappier as a result 
of his condition than are any of the people who are in contact with 


him. 

Aside from the fairly common fluctuations in temperament that 
are quite certain to be found in at least a few individuals in any 
large group of employees, there is the matter of general emotional 
maturity in responses that varies considerably from one person to 
another. It is entirely possible for an individual to be fifty years old 
by the calendar and yet be only five or six years old in terms of the 
level of his emotional behavior. A certain level of emotional develop- 
ment characterizes each state of the normal growth process. The 
baby cries and sleeps, the two-y sar-old kicks and screams, the eight- 
year-old fights, the adolescent sulks. The normal adult seldom in- 
dulges in any of these kinds of behavior; instead he has matured to 


a point where he recognizes and practices other, more social ways of 
gaining his end. Occasionally, however, we find an adult who has 
not grown up emotionally. He curses and fights like a child, sulks like 
an adolescent, and even occasionally cries like a baby. Such behavior 
obviously does not result in the degree of carefulness and responsi- 
bility that is necessary for safe practice in a modern industrial plant. 

An indication of emotional characteristics of employees may often 
be obtained by means of personality tests such as those described in 
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Chapter 6. Such tests, however, are of little value in me 


asuring per- 
sonality or emotional characteristics of an individu 


al who does not 
want to be measured. Unfortunately, an unwillingness to be meas- 
ured is often found in the very employees who are most in need of 
emotional development. The unwillingness itself is often 
of emotional maladjustment. Such cases require definite therapeutic 
measures of the type described by Anderson2? and Wright.?5 Ander- 
son describes several points to be followed in making 
study of an employee who has had emotional difficulties. Wright 
describes in some detail the counseling plan that has been in opera- 
tion for a period of years in several plants of the Western Electric 
Company. The essential feature of this pl 
for individual study and counseling of 
fessionally trained counselors. 


a symptom 


a psychiatric 


an is that provision is made 
problem employees by pro- 


Sometimes a counselor will spend 
only a single period of a few minutes with an employee and will find 


that the problem of the employee has been satisfactorily solved. But 
often the counselor will find it necessary to devote a number of 


periods of one hour or even longer to a single employee before the 
trouble is really unearthed and the way made clear for a satisfactory 
solution. 


Some type of individual study and tre. 
necessary in the case of those employe 
severe emotional problems. Such 
value to the employ 


atment seems definitely to be 
es who are handicapped by 
treatment, while cles 
ce, need not be 
a completely paternalistic venture; 
viewed primarily as a financial 
of the emotional problems of employees is a pay 
terms of reduced accidents and increased production. However, em- 
ployee counselling in industry is a specialized field and an adequate 
discussion of it is outside the scope of this book. The field is well 
covered by Cantor.29 


urly of personal 
looked upon by management as 
on the contrary, it should be 
and busine venture. The solution 


ing proposition in 


Mental Ability. Numerous investigations h 


ave shown that for some 
jobs a certain minimum mental 


ability is required if an employee is 
У. V. Anderson, “The Problem Em 
sonnel Journal, 1998, 7, 203-99. 


28 H. А. Wright, "Personal 
501 


ployee, His Study and Tre 


atment," Per- 
5. 


Adjustment. in Industry," 


Occupations, 1940, 18, 
F. Cantor, Employee Counselli 
(New York, McGraw-Hill Book Co., 


A New View 


point in Industrial Psychology 
Inc., 1945). 
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to escape the hazards that occur on the job. In one situation, for 
example, Chambers* found that very few accident-prone individuals 
were above average in handwork, intelligence and learning ability, 
dependableness, and industry. The accidents for the most part hap- 
pened to individuals who were relatively low in the traits associated 
with mental ability. In another investigation, Henig?! found a defi- 
nite relation between accidents in the Essex County Vocational 
School at West Orange, New Jersey, and scores on the Army Alpha 
Mental Test. The rapidly increasing use of some form of mental 
ability test as a standard part of employment procedure in many 
personnel offices is quite likely to be followed, as a secondary but very 
valuable result, by a reduction in accidents as well as an increase in 
general worker efficiency. The ever-increasing mechanization of mod- 
ern industry is more and more increasing the importance of keeping 
away from the machine those individuals whose mental capacity 
renders them unable to recognize fully the dangers that are always 
present if unsafe practices are followed. 

In apparent contradiction to the results described above, a few 
investigators, for example Farmer and Chambers, have found no 
correlation between degree of intelligence and accident frequency. 
The disagreement is more apparent than real, however, for investi- 
gations of this latter type have attempted to correlate the degree of 
intelligence with accidents among employees who are above a certain 
minimum intelligence level. In most work situations it seems clear 
that, above a minimum critical mental ability level, little, if any, 
relationship exists between further amounts of mental ability and 
freedom from accidents. But in many work situations it still remains 
quite necessary for an employee to possess this minimum amount of 
mental ability. Those who lack it are quite likely to be hazardous 
employees. It is primarily for the identification of this extremely low 
group that the use of mental ability tests is recommended as an im- 
portant part of any accident-prevention program. 


Preliminary Inquiry into the Part Played by Character 
Accident Causation,” Journal of Mental Science, 1939, 85, 


30 E, G. Chambers 
and ‘Temperament in- 
115-118. 

1 M. S. Henig, "Intelligence and Safety," Journal of Educational Research, 
16, 81-87. / 

Farmer and E. G. Chambers, “A Psychological Study of Individual Differ- 
ences in Accident Rates,” Industrial Fatigue Research Board Report No. 38 
(London, 1926). 
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stimulus of vision tests at the time of employment, many applicant 
would be quite willing to go to work with vision entirely inadequate 
for safe conduct within the plant. 

Other tests dealing with such factors as mental ability and muscular 
speed may also be used to advantage, particularly in selecting em- 
ployees for more hazardous jobs. The several investigations sum- 
marized on the relation between mental ability and accident experi- 
ence all point to the general conclusion that a minimum score on an 
adequate mental ability test should be required of employees who 
are to be exposed to the normal hazards of a modern industrial plant. 
This does not mean that a particularly high critical score need, or 
should, be required for many jobs; but it does me: 
minimum score should be required and that 
low in mental ability as to f: 
on hazardous jobs. 


an that a reasonable 
an applicant who is so 
all below that score should not be placed 


Safeguarding and Training Inex 
young or inexperienced em 
their share of industrial 
in building upa‘ 


perienced Employees. The fact that 
ployees ordinarily experience more than 
accidents suggests the need for special care 
‘safety consciousness” in the members of this group. 
This may be done in several ways. New employees often may be 
placed for a time on jobs that are not hazardous but that are close to 
those jobs where great care must be exercised. 
employee will have an opportunity 


about the machinery with which he later will be in contact. This pro- 


cedure enabels the new employee to have a “breathing spell” during 
which he can adjust himself to the plant and overcome whatever 
feelings of uncertainty and anxiety he may have immediately after 
going to work in a strange (and, to him, often awesome) industrial 
plant. 


In this way the new 
to learn by observation something 


Another method of hel 


ping the new employee 
periodic safety 


conferences. Conferences of this 
more and more widely used as a tool 


а supervisory level; more is said 
poses of such employee conferences on р. 287. 
of real value as one means of assi 

of becoming familiar with the 
neer has available 


is to assign him to 
type are becoming 
of management, particularly on 
about the general nature and pur 
‘These conferences ате 
ing the new employee in his task 
hazards of his job. Every safety eng! 
ale practices that 
ations of his plant. 
well known to experienced 


a list of uns apply to the sev eral 
departments and oper These unsafe practices are 


usually fairly employees who have scen 
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men hurt when the safety rules were not followed, and who, there- 
fore, are likely to avoid the unsafe practices with reasonable care. 
But the new employees, who often do not know what the unsafe 
practices are, are likely to endanger themselves not because they are 
essentially careless or foolhardy, but simply because they do not know 
how to be safe. 

Walker and Potter?* have emphz 
participation in safety training. They point out that if employees are 


ized the importance of worker 


encouraged to participate in defining the safety requirements for 
jobs, the rules formulated will be accepted by them and provide a 
basis “for the constant retraining and reminding which the workers 
require" about safety. 

Posters and. placards may help the new employee to some extent, 
if the posters tell him specifically what to do and what not to do, and 
if he reads the posters and remembers what he reads. But too often 
posters simply show an accident and, in large type, say "Be Careful." 
Since only the maladjusted individual is likely to hurt himself volun- 
tarily, the degree of carefulness of the ordinary employee is deter- 
mined by (1) what he knows of safe and unsafe practices, and (2) how 
important he thinks it is to follow his knowledge on the subject. In 
other words, some employees follow unsafe practices because they 
actually do not know any better. The need in such cases is for specific 
information on what to do and what not to do. A systematic and 
comprehensive series of conferences covering this specific information 
is a much more effective means of informing the employees than is 
the chance and casual learning obtained from posters or from observa- 
tions that employees may (or may not) make. Once the information 
has been given to the employees, still further education is necessary 
to make sure that they believe as well as know that certain practices 
are unsafe. 

Personal Protection. The use of recommended safety measures, such 
as safety goggles and safety shoes, might be considered primarily as 
physical rather than psychological action if the use an employee 
makes of such safeguards were not so often determined by his own 


personal beliefs, attitudes, and, sometimes, prejudices. Many men 


believe that sé 
demonstrably dan 


егу goggles are unnecessary even оп jobs that are 
gerous because "they have never had an accident." 


S. Walker and C. J. Potter, "Worker Participation in Safety Through Job 


Personnel, 1954, 31, 141-147. 
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This is one instance in which neither management nor employees can 
safely follow the adage that experience is the best teacher. Those who 
wait for experience to teach them that goggles should be worn to 
protect their eyes may have no eyes to protect after they have learned 
the lesson. The adequate utilization of safety measures requires not 
only that such measures be made available to the employees but also 
that the employees be educated in the use of these measures and con- 
vinced of their value. It is just as much a part of management's job 
to insure the success of the education 
supply the safety measures. 

Job analys 


al part of the program as to 


s and accident records often reveal that employees on 
certain jobs are particularly liable to visual injury. 
have been made, however, management is not 
particular departments or jobs in which 
to exist. Table 14.8 shows a bre 
frequency of sev 


Until such studies 
always aware of the 
а visual hazard is most likely 
akdown by departments of the relative 
en different types of minor injuries e 
ing two years by approximately 9,000 employees in 
noted that in one of the 
juries were more frequent 


xperienced dur- 
a steel mill. It was 
ten departments, Department 7, visual in- 
ly experienced th 
dent. In eight of the ten departments v 
frequency, and in one department the 
order of frequency. For the plant 
in importance, being 
Many of the еу 


an any other type of acci- 
isual injuries were second in 
visual injuries were third in 
as a whole, eye injuries were second 
exceeded in frequency only by cuts 
e injuries reported were of course of 
perhaps involving little more than care 
from the eye. Even injuries of this n 
however, for they 


and bruises. 
a minor nature, 
ful removal of a foreign body 


ature would be better prevented, 
involve not only loss of time 


the company but also the possibility 
ing compensation and rehabilitation 

Influenced by such evidence as th 
industries have adopted 


for the employee and 
of serious complications requir- 
at presented in Table 14.8, many 
a mandatory salety-gogele program. Such à 
program requires the wearing of salety goggles by everyone in the 
plant at all times regardless of his job. The experience ol organiza- 
tions that have adopted such a program, such as the Pullman Com- 
pany,** has been highly favorable. Indeed, these co 
marked financial saving that is directly trace 
eye accidents effected by the s ' 


mpanies report a 
able to the reduction in 
alety-gogele program. 
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Immediate Attention to Injury. Management finds it very much in 
order to be sure that every injury, no matter how slight, receives 
prompt and adequate attention. It is not enough to have hospital or 
first-aid service available for an employee to make use of if he wishes 
to do so. Means must be found to insure his making use of such facili- 
ties. Very often factors that have been totally overlooked by manage- 
ment effectively prevent many employees from taking advantage of 
available first-aid facilities. In one mill, for example 


, two machine 
shops contained identical machinery, employed 


approximately the 
same number of men, and turned out the same kind of work. An 
analysis of the accident records at the end of a ye 
employees in one of these shops aver 
for the year, where: 


ar showed that the 
aged 1.73 hospital visits per man 
as the employees in the other shop averaged only 
1.10 hospital visits per man for the same period. So great a difference 
in the apparent hazards of the two shops was entirely 
in terms of the men, the work, or the shops themselves. 
was given to the problem, it w 
which first aid and treatment w 
of the machine shops but was 
men in the shop close to the ho 
nearly 60 per cent more 
the more distant shop. The solution to this problem is to educate the 
employees in the latter shop to walk 500 yards to rece 
when treatment is needed, or to locate another emergency first-aid 
station closer to these men. Management should not and cannot take 
the point of view that the service is there 
not take advantage of it 


unexplainable 
After thought 
as remembered that the hospital in 
as administered was next door to one 
about 500 yards from the other. The 
spital took advantage of the service in 


cases of minor injury than did employees in 


ive treatment 


and that employees who do 
are on their own responsibility, Management 
must see that the service is utilized if a satisfactory safety record is to 
be obtained. % 


WORKING CONDITIONS 


e depends upon seve ral different types of 
ussed штап characteristics such as 
attitudes; and the 
spects ol the work 


People's work performance 
variables. So far we have disc 
aptitudes, interests, and personality: training: 
motivation of workers as resulting from different 2 
that can influence employees’ per- 
working conditions. We will 
ig conditions—those relat- 


situation. Another type of variable 
formance includes various aspects of the 
consider here two primary types of workir 
тоште! (illumination, noise, atmospheric con- 


ing to physical en: 
to time (hours of work and rest 


ditions, and so on) and those relating 
pauses). 

In order to 4 s the possible influence of 
ple in work situations we need to consider 
variations in working conditions might be evaluated. This is the cri- 
terion problem presenting itself. in another context. Taking, for 
ample, variations in the work week, one can ask this question: 


such conditions on peo- 
the standards by which 


e 
"What criterion, or criteria, would be 
ck week?" The same question can be posed 


appropriate to use in deter- 


mining an ‘optimum’ wor 
[or any other working condition. 


CRITERIA IN EVALUATING WORKING CONDITIONS 
amining the 


Various types of criteria can be used as a basis for 
vorking conditions on people, the three. primary ones 
hological, and a work-performance 
also been used. The appropriateness 


influence of v 
being of a physiological, a рѕус 
nature. A few other criteria have 
iturally depend upon the situation. 

at we are here dealing with some of the everyday 


ple sometimes refer to as "[atigue" or "boredom." 


of these will па 
It is obvious th 
experiences that peo 
433 
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Because of the rather ambiguous meanings of such terms, not only 
among laymen but also among research workers, in the following 
discussion of the various criteria we will endeavor to specify the 
meanings of terms as they will be used in this text. 


Physiological Criteria. Human work is accomplished by certain 


physiological processes. As a person performs work, especially physi- 
cal work, there typically are various changes in his physiological con- 
dition. If the work is severe enough or long enough an individual's 
physical ability to perform the task deteriorates. 

The fact of reduction in physical ability to perform a task may be 
readily demonstrated by simple physiological experiments in which 
a muscle or muscle group is caused to undergo a simple rhythmic con- 
traction. Thus, if one squeezes a coiled spring at intervals of two 
seconds he will find that his squeezes become less and less powerful 
until finally, if the task 


is maintained for sufficient time, only very 
small changes, or no changes at all, in the spring can be noticed. The 
energy used in the execution of a task of this sort, or in any muscular 
task, comes from potential energy that is stored in chemical form in 
the muscles. As this energy is expended, the muscles become less and 
less able to perform their task. This reduction in potential energy 
available in the muscles may be thought of as physiological fatigue. 
Starling! has stated that the phenomena of fatigue, from this point of 
view, probably depend upon two factors, namely, (1) the consumption 
of the contractile material or of the substances available for the 
supply of potential energy to this material, and (2) the accumulation 
of waste products of contraction, These waste products may be 
thought of as the chemical result of the muscular activity. Among 
them lactic acid is probably of great importance, because it is known 
that fatigue may be artificially induced in a muscle by feeding the 
muscle with a dilute solution of lactic acid. 

Various physiological measures are used as indexes of physiological 
change in the organism. These include heart rate, blood pr 
oxygen consumption, breathing rate, blood composition, and electri- 
cal resistance in the skin. A measure that has been studied rather 
extensively by Brouha? is the heart rate recovery curve. This is ob- 


ssure, 


1 E. II. Starling, Principles of Human Physiology (3rd ed; Philadelphia, Lea and 
Febiger, 1920), 209. | ы 


2L. Brouha, “Fatigue—Measuring and Reducing It," Advanced Management, 
January 1954, 19, 9-19. à 


WORKING CONDITIONS 435 


tained by counting the pulse rate at one-minute intervals during the 
first three minutes of the recovery period after the termination ol 
work and while the subject is sitting quietly. The curve based on 
such readings indicates the actual value of the pulse and the rate of 
recovery toward resting level. Fig. 15.1 shows the heart rate recovery 
curves resulting [rom one, two, and three repetitions of a strenuous 
physical operation. The differences in the levels of these curves are 
indicative of differences in the physiological stress of performing the 


operation once, twice, and three times. 


AFTER ONE OPERATION AFTER TWO OPERATIONS | AFTER THREE OPERATIONS 


120 


110 


HEART RATE PER MINUTE 


100 


90 


som 2 3 4 [ 2 3 4 


MINUTES AFTER WORK 
y curves after one, two, and three repetitions 


FIG. 15.1, Change in heart rate recover 
(From Brouha, op. cit.) 


of a strenuous physical operation. 


of course, with predominantly 
as opposed to predominantly mental, work activities. On 
iew of various studies, however, Bills? points out that 
are also practical in the study of 


Physiological changes are greatest, 
physical, 
the basis of a rev 
certain physiological 


mental work activities. 
asion and electrical resist 


measures 
In particular, he refers to the use of measures 


ance in the skin. The physio- 


1943), p. 81. 


— 
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logical changes that occur in mental work are quite small, however, 
and to date have been of limited practical value as criteria of the 
effects of mental work. 

While we use the term physiological fatigue to refer to physiologi- 
cal changes that reduce the ability of the organism (or a part of it) to 
perform, Bartley 
the same context. 


ind Chute? use the term impairment in somewhat 


Psychological Criteria. Entirely aside from the physiological changes 
that occur in connection with work (physiological fatigue), it is a 
matter of common experience that certain psychological changes 
sometimes occur during work, or when one is working under certain 
circumstances. 

Although the dimensions and characteristics of such changes are 
not yet clearly delineated, there is reason to believe that there are at 
least two types of variables. One of these is the experience that we 
commonly call “boredom” and that usually is associated with work 
that is intrinsically uninteresting to the individual in question: most 
frequently boredom is associated with jobs that are repetitive or that 
are relatively simple. It should be pointed out, however, that it is the 
individual's reaction to the job that would cause him to describe a 
job as "boring 


no job is, or can be, intrinsically boring, since bore- 
dom is an attitudinal reaction of the individual. 

The other type of psychological change that sometimes occurs in 
connection with work activities is what we commonlv think of as 
"fatigue"—Lthe feelings of tiredness, of weariness, of being „bent“ — 
feelings which we all experience at one time or another, For purposes 
of convenience let us call this subjective fatigue. (10 is also sometimes 
called psychological fatigue.) 

Generally speaking, if we wish to find out how "bored" or "sub- 
jectively fatigued” a person is, we have to ask him. This, incidentally, 
raises some interesting problems in semantics, specifically in the 
meaning of words. Some words have different meanings to different 
people. Therefore, in expressing differing "degrees" of boredom or 
subjective fatigue one has to use words that have similar meanings 
to the person who is expressing his feelings and the person to whom 
he is expressing them. 


15. Н. Bartley and E. Chute, Fatigue and Impairment in Man (McGraw-Hill 
Book Company, 1947), p. 48. 
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In this connection, McNelly* used the Thurstone scaling method 
(described previously in Chapter 10) in the scaling of words relating 
to subjective feelings of fatigue. A scale was constructed consisting 


of nine words which had been judged rather reliably in terms of sub- 
rying "degrees." Actually, 


jective fatigue, and which represented v: 
two forms were developed. One of the forms is given in Table 15.1. 
This shows each of the nine words or phrases, its scale value (actually 
the mean of the categories in which the several judges classified it), 
and its standard deviation (which shows the variability of those 
judgments). The results of an experimental laboratory study with 
this scale suggest that it may have some potential utility as a criterion 
of the feelings of fatigue that people experience. 

Work Output. Still a third type of criterion that has been used 
‘ious working conditions on people is 


studying the influence of vi 
their work output, or some other appropriate indication of their job 
performance. In some studies, including those of Bills,“ work decre- 
ment has been used, this being the reduction in work output from 
one time to another, or from one condition to another. 


TABLE 15.1 


Words and Phrases in a Scale of “Subjective Fatigue’ showing Mean 


Scale Values and Standard Deviations of Judgments 


Mean Standard Rounded 

Word or phrase scale value deviation scale value 
About to fall over 1 1 
Fagged D29 2 
3.2 3 


Let down 
A little tired 


verage 
airly well 7 [I 
In gear 63 7 
Very good 51 8 
Terrific 30 9 


Source: MeNelly, op. cit. 
Vhere work output tends to diminish, the term industrial fatigue 


is sometimes used. Vernon? has defined industrial fatigue as "the sum 


5G. W. MeNelly, The Development and Laboratory-Validation of a Subjective 
Fatigue Scale (Ph.D. thesis, Purdue University, August. 1954). 


OAL G. Bills, op. cit. 
7 H. M. Vernon, “Industrial Fatigue in Relation to Atmospheric Conditions," 


Physiological Review, 1928, 8, 130-150. 
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in a diminished 
capacity for doing work.” Since, however, in comparing the effects ol 


of the results of activities which show themselves 


various working conditions one may find that one condition results 
in greater output than another, the term work output is somewhat 
more flexible than industrial fatigue, which, by definition, implies a 
decrement only. 

Other Criteria. There are other criteria that have been used, or pro- 
posed for use, in studies of the effects of work. 

Lauru platform. A very interesting and promising criterion is one 
recently developed by Lauru, a French physiologist. He has devel- 
oped a method for recording and measuring the physical forces 
exerted by the body. This is done by the use of an equilateral triangle 
platform (about 3 feet on each side) on which a subject stands while 
at work. Underneath the platform are five piezo-electric quartz crys- 
tals, connected to an electronic system. As the subject stands on the 
platform performing a task, his center of gravity shifts one way or 
another, The physical forces created by this shift in gravity cause the 
platform to tilt very slightly, thereby compressing certain of the 
quarts crystals and creating changes in electrical voltage which are 
picked up and amplified by a multichannel recording instrument. 
The system is responsive to changes in forces covering a wide range. 
The device records forces in three directions: frontal (from front to 
back), transverse (from side to side), and vertical (up and down). 

Lauru claims that the equipment, by measuring physical forces ol 
the body, actually provides an index of physiological stresses. In a 
sense, then, this device indirectly measures physiological changes. An 
application of this approach will be discussed in the next chapter. 

Efficiency of work. Aside [rom the specific types of criteria disc ussed 
above, Ryan? proposes a concept of efficiency that Incorporates vari- 
ous elements involved in work. Borrowing from physics and mathe- 
matics, he considers efficiency to be a ratio, as follows: 

Ky. A Output 
Efficiency == 
i Input 
In this equation, output is considered to include not only any tangible 
products of work, but also any pleasure or satisfaction that the 
SL. Lauru, "Physiological Study of Motions,” edited and translated by le 


Brouha, Advanced Management, March 1957, 22, 17-24. 
or. A. Ryan. Work and Effort (Ronald Press, 1947), p- 20. 
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worker may derive from his accomplishment. Jnput, in turn, includes 
à complex set of factors, in particular any factors that may be thought 
Of as costs of work to the worker; among these are physical energy 
required, the time of the individual, the effects of the work on health, 
on his personal adjustment in society, and on his ability to enjoy 
leisure time and recreation. 

In proposing this concept, Ry 
when it is high), is not necessarily an indication of the efficiency of 
an individual, since the "input" (cost) of performance may be dis- 
proportionately high, thereby actually resulting in a low efficiency 


n points out that work output (even 


index. 
Ryan recognizes the present problems of measuring some of the 


elements in this ratio, but suggests that research should be directed 
toward making this possible. 

Relationships among Criteria. For one speculating upon the subject 
of "fatigue" and related concepts, it is a temptation to look upon two 
Aspects of the phenomenon—the physiological and the psychological 
—as different aspects of the same fundamental change. According to 
this point of view, feelings of boredom and tiredness occur in pro- 
portion as physiological changes have taken place: and vice versa, 
actual physiological changes have taken place to the extent that fecl- 
ings of tiredness or boredom are experienced by the subject. 

If this simple relation were true, the problems of fatigue and its 
elimination would be greatly simplified. Unfortunately, numerous 
:hological experiments have shown that no such 
simple relationship exists. Indeed, it is necessary to look only at one's 
own experiences to understand that exceptions to such a relationship 
are by no means uncommon. Anyone who has driven a car a very 
f esort knows that interest in reaching the 


physiological and ps) 


long distance to a vacation г 
resort is often maintained long after the body, from the physiological 
\ iewpoint, would rather sleep. 

Anyone who has become "bored" by his job knows that such feel- 
ings of boredom often become prominent long before an excessive 
amount of work in the physiological sense has been performed. Fur- 
ther, a person may feel subjectively tired, but still maintain an in- 
tense interest in an activity—such as a game of golf. In still a differ- 
son may feel tired and bored with his work, and 


ent situation, a per 
atigued—at least to a moderate degree—and 


even be physiologically 1 
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still maintain an appreciable level of work performance, presumably 
because of the strength of the incentives. In this connection Arps™ 
has pointed out that a production curve can be maintained at a fairly 
high and constant level if incentives are sufficiently strong, even 
though physiological changes indicate a great or even unwise ex- 
penditure of energy. 

Considering the three major types of criteria with which we are 
dealing (physiological changes, psychological changes, and work out- 
put), it can be seen that they can, and often do, occur independently. 
While the magnitude of the correlations among them undoubtedly 
depends much upon the type of work in question, the correlations 
generally will probably be found to be moderate or low. There is 
some reason to believe, however, that for many types of work the 
psychological variables (such as boredom) are more markedly related 
to employee production than are physical or organic conditions. In 
one series of studies it was found that "fatigue" usually implies dis- 
satisfaction and that physical conditions varying within ordinary 
limits have an insignificant effect upon the efficiency of the worker.!! 
In another investigation it was found that whatever is done by man- 
agement to attract the workers’ interest or indicate a concern for their 
welfare decreases "fatigue" and increases output.? 

Physiological fatigue (reduced physiological ability to perform) is 

a much more important variable in heavy manual types of jobs, 
where the reduced ability may actually bring about a reduced output, 
than it is in light or sedentary work. 
Discussion of Criteria. The type of criterion used in any study or 
experiment naturally depends in large part on the nature and pur- 
pose of the inve tigation. For example, in studying the effects of 
temperature on people, one might appropriately use some measure 
of physiological change. If, on the other hand, one were investigating 
rest pauses for office workers, it might be more in order to use some 
measure of work output. 

"There 


are, however, certain considerations that frequently make 


19 G. E. Arps, “A Preliminary Report of "Work with Knowledge vs. Work with- 
out Knowledge of Results; " Psychological Review, 1917, 94, 149-4 
11 Committee on Work in Industry of the National Re 
of Workers and Its Relation to Industrial F 
lishing Corporation, 1941), 

12 R. H. Flinn, "Fatigue and War Production," Medical Clinics of North America, 
1942, 26, 1121-1143. 


h 
"search. Council, Fatigue 
roduction (New York, Reinhold Pub- 
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work-output measures the most feasible to use in many practical 
circumstances. In the first place, the measurements of physiological 
changes during work are relatively difficult to make and, where used, 
frequently are time-consuming and costly. Developments are taking 
place, however, that may make such criteria more feasible. The re- 
search of Brouha!? and the work with the Lauru platform! (which 
is associated with physiological stress), are examples of such develop- 
ments. Some studies have been carried out using scales of subjective 
fatigue and boredom, but these presently cannot be used on a broad 
scale. 
Further, 
must operate in th 
operates in the red for ve 


nomic emphasis naturally sup 
[ work environment upon people. Al- 


in the final analysis, a business or industrial organization 
e black in order to continue to exist. One that 
ry long will go out of business. This eco- 
ports the use of a work-output criterion 
in considering the effects о 
an output type of criterion does not in any 
nt use of physiological and psychological 
tical situations one simply cannot 


though this emphasis on 
Way preclude the concurre 
variables, it is obvious that in prac 
disregard the need for maintaining reasonably adequate output 
levels, 

Moreover, granting that the 
Psychological, and output variables prob: 
st that the working conditions that 
and psychological costs in performing 
direction of optimizing work 


correlations among physiological, 
ibly are not very high, they 
probably sugge contribute to the 
Minimizing of physiological 
work probably also contribute in the 


the creation of 
robably also would make possible the 


el. Similarly, if occasional rest 


Output. For example, atmospheric conditions that 
reduce physiological costs p 
Maintenance of a higher output lev 


"boredom' 
ssibly one ol increasing. total output. 


pauses tend to reduce the ol work, the result may be one 


of at least maintaining, and po 
ILLUMINATION 


of the most important aspe 
s of jobs. 


Illumination is one cts of the work en- 
vironment lor people on many type 
Illumination and Visual Acuity. In a number of investigations such as 
it has bee 
il acuity at the work distance. Visual 


n [ound that an employee's job 


those reported in Chapter 
performance is related to his visu: 
13 Brouha, op. cit. 

H Lamu, op. cit. 
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acuity, however, is dependent not only upon the visual mechanism of 
the employee but also upon the illumination under which the work 
is done. The relation between visual acuity and illumination has 
been plotted by Trolandis according to data published by Kónig.!* 
The results plotted by Troland show that acuity increases over a 


considerable range of variation of intensity in almost direct propor- 
tion to the amount of illumination. These results suggest that em- 
ployees on certain types of industrial work should be provided with 
sufficient illumination to insure a satisfactory level of visual acuity. 
Wetzel? has pointed out that gains in visual acuity are very per- 
ceptible up to about 40 foot candles. 

A study by Kuntz and Sleight!* indicates that persons with sub- 
normal vision benefit more in ability to see by increasing illumination 
levels than do persons with normal vision. This probably suggests 
that where persons with subnormal vision are used on jobs that in- 
volve visual discriminations of some consequence, it is particularly 
important to have adequate illumination. 

Adequate vision for a job can, in part, be achieved by proper place- 
ment (placing people with adequate vision), and by proper visual 
care (such as using glasses if a person’s visual skills are inadequate 
without a correction). 


Illumination and Brightness Contrast. The ability to make visual 
discriminations, however, depends in part on still other factors. 
among them brightness contrast. This is the relationship of the con- 
trast between the detail of objects to be discriminated and their back- 
ground, such as the contrast of the black letters on this white paper. 
or the defects in a piece of cloth that an inspector would have to 
identify. 

When there is not much brightness contrast, the illumination needs 
to be greater, for equal visibility, than when contrast is great. This 
is shown by the results of an experiment by Luckiesh!? in which three 
„ L. "T. Troland, The Principles of Psychophysiology, V, "Sensation". (New 
York, D. Van Nostrand Company, Inc., 1930), 86. 

16 А. König. Abhangigkeit der Sehschirfe von d Beleuchtungsintensit: 
Silzungsber. der Akad, der Wiss., Berlin, Bd. 1897, 13. 575 

17M. Wetzel, 
8, 81-95. 

1S J. E. Kuntz and R. B. Slei 
‘Subnormal’ Visual Acuit 

19 M. Luckiesh, 7 ight, J 
Inc., 1944). 


SETS Aut. Mehr 1 NUR " o7 
L'eclairage dans l'industrie, Recherches et inventions, 1927. 


ght, “Effect of Target Brightness on ‘Normal’ and 
Journal of Applicd Psychology, 1049, 33, 83-01. 
ston, and Seeing (New York, D. Van Nostrand Company. 
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levels of illumination (10, 20, and 100 foot candles) were used with 
visual targets of two levels of brightness contrast (black on white, 
and black on gray). The time required for perfect identification was 
2. It will be noted that 


determined, the results being shown in Fig. 15 
for each level of illumination the black object was seen more quickly 
on the white background; but further, it can be seen that by increas- 
ing the illumination, the black objects on gray could be identified in 


shorter and shorter times. 


BLACK OBJECT ON 
E WHITE BACKGROUND 


GRAY BACKGROUND 


TIME IN HUNDREDTHS OF A SECOND 
REQUIRED FOR 100% CERTAINTY IN SEEING 
o 


10 FC 20 FC 100 FC 
ILLUMINATION ON BACKGROUND (FOOTCANDLES) 


FIG. 15.2. Relation between brightness contrast and certainty of seeing. 
(Adapted from Mathew Luckiesh, Light, Vision, and Seeing, New York, D. Van 


Nostrand, 1944, p. 132.) 


Optimum Illumination Levels. It can readily be understood that the 
optimum level of illumination varies for different types of work. In 


attempting to determine the "optimum" levels for various jobs, how- 
8 S е й 
ever, it should be pointed out that the experiments conducted in this 


a ————————— 
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field, and particularly the interpretations drawn from them, have 
resulted in rather marked disagreement. 

It is not our purpose to review the details of this controversy, but 
it should be pointed out that the optimum levels of illumination for 
various tasks that have been recommended by Luckiesh and by 
Luckiesh and Moss?" are consistently higher than those recommended 
by Tinker, Hoffman, and Birren.?! The differences are illustrated by 
the fact that Luckiesh?? recommends 100 foot candles or more for 
such tasks as fine needle and pen work, 50-100 foot candles for proof 
reading, 20-50 candles for clerical work, 10-20 foot candles for 
ordinary reading, 5-10 foot candles for visual work that is more or 
less interrupted or casual, and 1-5 foot candles only for the percep- 
tion of large objects. Tinker 


on the other hand, states that 10—50 
foot candles will be adequate for the most severe tasks found in 
work-day situations, 30—10 foot candles for tasks comparable to dis- 
crimination of 6-point type, 20-30 foot candles for situations that in- 
volve reading handwriting and other comparable tasks, 15-20 foot 
candles for situations such as reading newsprint, and 10-15 foot 
candles for reading good-sized print (10- to II-point) on a good- 
quality paper. 

The major reason for the disagreement in recommended levels ol 
illumination may be found in differences in the criterion used in 
evaluating the "best" level. Luckiesh has used preferences ol the 
worker (or reader), visual acuity, visibility measurements, nervous 
muscular tension, frequency of blinking, and change in heart rate. 
Every one of these criteria has been criticized by other experimenters 
as being invalid for this particular purpose. The literature of this 
controversy has been summarized by Tinker?! The majority of other 
persons who have worked on the problem or have attempted to in- 


20 М. Luckiesh, Light, Vision, and Seeing (New York, D. Van Nostrand Company: 
Inc., 1944). M. Luckiesh and F. K. Moss, The Science of Seeing (New York, D. Van 
Nostrand Company, Inc., 1937). 

Ў M. A. 1 inker, “IHlumination Standards for Effective and Easy Seeing.” Psycho- 

logical Bulletin, 1947, 44, 435-450. See also, A. C. Hoffman, "Luckiesh and Moss ОП 

Reading Illumination.“ Journal of Applied Psychology, 1947. 31, 44-53. and k. 

Birren, "Light Control vs. Light Intensity," Transactions of the American Academy 

of Opthalmology and Otolaryngology, 1950, 54, 590 
? Luckiesh, op. cit. 5 


V Tinker, op. cit. 
2 Ibid. 
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terpret the work of others seem to favor the lower levels of illumina- 


tion that Tinker recommends. 


ATMOSPHERIC CONDITIONS 
Different kinds of variables can be thought of as being aspects of 
our atmosphere. Besides temperature and humidity there are also the 
factors of air flow, barometric pressure, composition of the atmos- 
phere, and sometimes toxic conditions. There is also the factor of 
temperature of objects in the environment; this is not strictly an 
“atmospheric” condition but it certainly relates to this subject. Our 


discussion will deal largely with the more common aspects of the 


atmosphere, espec ially temperature and humidity. 


The Heat-Exchange Processes. The metabolic processes of the body 


result in the generation of heat, some of which the body normally has 


to dispose of. In disposing of such heat, the body is continually at- 
equilibrium with its environment, 


tempting to maintain a thermal 
method by which the body attempts 


The heat-exchange process is the 
to achieve this balance. 

; in which this heat exchange takes place. Con- 
at by a fluid that occurs when there 


‘There are four w 
vection is the transmission of he 
difference between the object and the gas. In the 
transmits heat to the air (which 
;»erature gets above 


is à temperature 
case of people, the body typically 
is technically a fluid), although when the air tem] 
body temperature the transmission is reversed. / 
other method of heat exchange: this consists primarily of evaporation 
of perspiration, and to some degree of vapor that is exhaled [rom the 
process of transmission of ther- 


cvaporation is an- 


lungs in breathing. Radiation is the 
mal energy between objects such as between the sun and the earth. 
either with or without an atmosphere if 


Such transmission occurs 
ratures of two objects, the 


there is a difference between the tempe 
at to the cooler. Usually people transmit heat 


warmer object losing he 
l, but occasionally a person may be in 


to other objects by this methoc 
a situation where the objects tr 
boilers or heated metal. Conduction is the transmission of heat by 
direct contact, such as with chairs or the floor. Our clothing usually 
a very unimportant method of heat ex- 


ansmit heat to him, such as from 


so insulates us that this is 
change. 


Conditions That Affect Heat Exchange. 
vody by the different methods varies with the 


The amount of heat that is 


dissipated from the | 
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seldom varies alone. Almost alw 


ys when atmospheric temperature 
varies, other conditions, such as humidity and the amount of radiated 
heat, do not remain constant. In spite of the difficulty of controlling 
conditions, however, a few studies have shown that temperature is 
related to employee efficiency. For example, Vernon, Bedford, and 
Warner?! found that when temperature was below 70 degrees, only 


3 per cent of the time was lost as a result of employee sickness; when 


temperatures were from 70 to 79.9 degrees, 4.5 per cent of the time 
was lost; and when temperatures were 80 degrees or more, 1.9 per 
cent of time was lost as a result of sickness. These findings indicate 
that the optimal temperature for the plants studied was below 70 F. 
The optimum, however, presumably varies with the type of activity. 
Baetjer* 


in summarizing various studies gives the following estimates 
of desirable conditions for the types of activities in question: 


исину, Desirable diy-bulb 
tei perature, 


Light sedentary work 


winter 68-73 
Light sedentary work: summer 75-80 
Moderate hard work. 65 
Strenuous work 60 


In these ranges of temperatures, relative humidity is not a par- 
ticularly important variable. 

In giving any such estimates of "desirable" or "optimum" con- 
ditions, however, it should be borne in mind that people adapt rather 
well to a variety of conditions. study by the New York State Com- 
mission on Ventilation?* indicated, for example, people preferred 
temperatures from 68° to 75°, but the subjects could perform mental 
work just as well with an 86° temperature in combination with 80 
per cent relative humidity: under these conditions, however, they 
felt less inclined to work. When performing physical work, however. 


26 H. M. Vernon, T. Bedford, and C. G. Warner, “A Study of Absentecism in а 


Group of Ten Collieries,” Industrial Fa. Research Board. Report No. 51 
(London, 1928), 


Anna M. Baetjer, “Light, Temperature, Humidity,” Industrial Medicine: 
1944, 13, 111-112. 


28 Ventilation, Report of the New York State Commission on Ventilation (New 
York; P. Dutton Co., 1923). 


WORKING CONDITIONS 449 


temperatures of 75° and 86° caused performance to drop consider- 
ably, as compared with performance at 68°. 

‘The four atmospheric variables that are particularly pertinent to 
comfort and performance in everyday living are temperature, hu- 
midity, radiation (the temperature of surrounding objects such as 
walls and ceilings), and air flow. The first three have been discussed 
above in one context or another. Air flow is most important in warm 
since it exposes the body to chang- 


or moderately hot environments 
ing air, thereby speeding up convection and evaporation heat losses. 
At temperatures up toward 100°, and above, however, its effect is 
markedly reduced, and, in fact, in combination with high humidities 
(which limit evaporation) air flow may even reduce heat loss.?? In 
warm environments below such extremes the effect of air flow is 
cooling, as we all know from sitting in front of an electric fan on a 
warm day. The increased heat loss from air flow under such circum- 
stances can have a beneficial effect on work performance as indicated 


by the results of a study in a textile mill by Wyatt, Fraser, and 
Stock." In their experiment, suitably placed fans were operated on 
alternate working days over a period of six weeks during the summer. 
The results indicated that when air was circulated by the fans, 
production by the employees was significantly higher than when the 
fans were not in use. 


Comfort Zones. Various studies have been made to determine tem- 
perature “comfort zones." There are some variations in the tempera- 
tures at which people feel comfortable, depending on the season, the 
age and sex of the people, and their geographical location. Generally 
speaking, however, the summer comfort ranges are from about 69° 
to about 73° effective temperature.?! (Effective temperature is a scale 
that takes into account both temperature and humidity.) The winter 


comfort zone is from about 65? to about 70? effective temperature. 


These effective temperatures can be translated into everyday experi- 
ences by considering the given temperatures to be accompanied by 


100 per cent relative humidity. 


29 Heating, Ventilatin 


and Air Conditioning Chapter 6. А A NS 
Y aD F. ae >. L. Stock, "Fan Ventilation in a Humid 


Weaving Shed,” Industrial Fatigue Research Board Report No, 37 (London, 1996). 
31 Heating, Ventilating, Air Conditioning Guide, op. cit. Chapter 6. 


Air Conditioning Guide, American Society of Heating 
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NOISE 


A great deal has been written concerning the various effects of 
noise in industry, especially on pcople's work performance and hear- 
ing. Before considering these effects, however, we should mention 
briefly the measurement of sound. 

‘There are two primary characteristics of sound, namely, frequency 
and intensity. The frequency of sound is based on the number ol 
vibrations per second of the noise source. Middle C on the piano, for 
example, has a frequency of 256 cycles per second (cps); each octave 
has twice the frequency of the octave below it. Most sounds in our 
environment, however, do not consist of pure tones, but rather con- 
sist of combinations of frequenc ies. Noise has sometimes been charac- 
terized as “unwanted” sound. 

Intensity is measured by the decibel (db). Fig. 15.5 illustrates the 
intensities, in decibels, of various noise sources and environments. 
Effects of Noise on Work Performance. Various experiments have 
indicated that work performance improves with noise reduction. A 
study by Scheidt,?? for example, suggested that reducing noise levels 
by noise-proofing workrooms or by putting employees in individual 
booths can improve the quality of their work. In another study by 
Weston and Adams? the effective noise in a textile mill was reduced 
from 96 to 87 decibels by the use of earplugs. Considering only the 
time during which employees were performing nonmachine con- 
trolled tasks, there was a 12 per cent increase in employee perform- 
ance, 

The evidence, however, is by no means consistent or conclusive. 
Stevens and others, for example, studied the effects of simulated 


32 V, P, Scheidt, “The Effect of Various Modifications on the Worker," Kalenda, 
1937, 16, 3-4. 
. C. Weston and 5 Adams, "Two Studies in Psychological Effects of Noise 
Part II. The Effect of Noise on Performance,” Industrial Health Research Board 
Report No. 65 (London, 1932). 


S. S. Stevens, The Effects of Noise and Vibration on Psycho-Motor Efficiency. 
Psycho-acoustic Laboratory, Harvard University, March 31, 1941, OSRD Report 
No. 32. 

S. S. Stevens and others, Part J. The Effects of Noise on Psychomotor Efficiency: 
Part I. Noise Reduction in Aircraft as Relate 
and Aural Injury, Psychological 1 
1941, OSRD Report Хо. 274, 


d to Communication, Annoyances 
aboratory, Harvard University, December 1, 


NOISE SOURCE 


DECIBELS 


-ENVIRONMENT 


Large pneumatic riveter (4') 


Pneumatic chipper (5') 


Multiple sand blast unit (4') 


Automatic punchpress (3') 


Cut-off saw (2') 


Automatic lathe (3') 
Heavy trucks (20') 


Small trucks accelerating (30') 


Autos (20') 


Conversational speech (3') 


Threshold of hearing— 
young men: 1000-4000 cps 


FIG. 15.5. Typical over-all sound levels Ёо! 
pted from A. P. G. Peterson and L. L. Beranek, Handbook 


environments. (Ada 


of Noise Measurement, General Radio Company, 


130 


120 


по 


60 


40 


30 


о 


Boiler shop (maximum level) 


Woodworking shop 
Weaving room 
Can manufacturing plant 


Inside Chicago subway car 


Inside motor bus 


Inside sedan in city traffic 


Office with tabulating machines 
Heavy traffic (25' to 50") 


Average traffic (100') 


Accounting office 


Private business office 


Light traffic (100') 


Average residence 


Broadcasting studio (speech) 


Studio for sound pictures 


various noise sources and 


Cambridge, Mass., 1954, p. 2.) 
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aircraft noise on a group of subjects who were in the noise environ- 
ment for seven hours a day for four weeks. They found no appreciable 
change on various motor coordination tests, in reaction time, or on 
»erceptual and mental tests. 

Studies such as those by Stevens point up the fact that people have 
a great deal of adaptability to noise conditions. Such adaptability 
»resumably can serve to maintain work performance at a level com- 
arable to that in more quiet conditions. Thus, the effects of noise on 
work performance are not unequivocal. Although it has not been 
»ossible consistently to demonstrate that high noise levels aflect work 
»erformance, however, there is at least a strong finger of suspicion 
;»ointing in that direction. 


Effects of Noise on Hearing. The effects of noise on hearing are much 
less controversial than are the effects of noise on work performance. 
Numerous studies and surveys have confirmed the fact that long ex- 
posure to high levels of noise brings about some degree of hearing 
loss. 

"Typical of various studies of hearing loss is one reported by Glorig 
and Wheeler?» of men working in a plant with a noise level of about 
105 decibels. Fig. 15.6 shows the average hearing loss of men with 
various years of exposure to the environment. Each line shows. for 
the group in question, the average minimum intensities of sounds of 
the various frequencies that could just barely be heard. Fig. 15.6 
shows that the greater the length of exposure, the greater the degree 
of hearing loss, especially in the 4,000 to 8,000 cps range. It should be 
pointed out that these hearing losses were found to be greate) than 
would typically be expected on the basis of age alone. The presump- 
tion, then, is that the hearing loss was caused by the plant noise level. 

Although precise information is lacking regarding the specific hear- 
ing loss that would be brought about by any given noise condition, 
there is general support for saying that the amount of hearing loss is 
affected both by intensity of the noise and by the duration ol the 
exposure to the noise, The opinions of experts do not yet support 
the notion of a neat dividing line between "safe" and "harmful" noise 


55A. Glorig and D. E. Wheeler, "An Introduction to the Industrial Noise 
Problem," Illinois Medical Journal, January 1955, 107, No. 1. 

36 The Relations of Hearing Loss to Noise E» posure (New York, American 
Standards Association, Inc., 1954), p. 30. 
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Numbers оге 
yeors worked 


HEARING LOSS, DECIBELS 


60 
1000 2000 4000 8000 


FREQUENCY, CYCLES PER SECOND 


250 500 


FIG. 15.6. Average hearing loss of men working, for years shown, in noise environ- 
ment of about 105 decibels. (From Glorig and Wheeler, op. cit.) 


conditions, as pointed out by Sterner. In a survey he solicited the 


garding the "safe" and "harmful" limits, and 


opinions of experts reg 

he received widely differing opinions. The median "safe" estimate 
was 85 decibels (meaning that, of those surveyed, 50 per cent gave 
lower values as "safe," and 50 per cent gave higher values); however, 
than 90 decibels, or 


there were verv few estimates that were higher 


lower than 80 decibels. 
vas Jends factual support to the judgments 


80 decibels generally are "safe" 
hearing losses). Noise levels 


Evidence from one stud 
of experts that noise levels of about 
(they are not accompanied by appreciable 
accompanied by some degree of hearing 


of 88 decibels, however, were 
at this level even 83 decibels 


at the 4,000 cps level: and 


loss, especially 
increasing with the exposure period. 


brought about noticeable loss, 


Tolerance,” in Noise, Lectures Presented 
the Acoustical Spectrum, University of 
of Industrial Health, February 


J. H. Sterner, “Standards of Noise 
Training Course on 
ublic Health and Institute 
University of Michigan Press, Ann Arbor. 

we, op. cita pp. 31, 32, 33. 


ab the Inservice 
Michigan School of P 


8, 1952, pp. 161-166. i 
is of Hearing Loss to Noise Expost 


38 The Relation 
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Noise Control. The objective of a noise control program in indus- 
trial and business organizations is not the elimination of noise, but 
rather its reduction to reasonable levels, consistent with the type of 
activity being carried out, and with employee welfare and perform- 
ance. For extremely noisy circumstances, noise control preferably 
should be directed at least to the reduction of noise to levels that will 
not cause appreciable hearing loss. Granting that the "safe" level is 
not highly precise, nonetheless we have seen that noise in the 80 to 90 
db level is not generally considered to be "safe." 

Noise control can be achieved by various methods, frequently used 
in combination. These include reduction at the source (such as by 
proper machine design, proper maintenance, lubrication, mounting 


; use of baflles; use of 
sound-proofing materials (walls, ceilings, floors, and so on); and the 


equipment on rubber); enclosing the nois 


use of ear plugs. 


MUSIC 


A number of surveys have been conducted and reported to show 
how employees feel toward music while they work. Prominent among 
these has been the work of Kerr”? and Kirkpatrick.'? In one of the 
investigations it was found that approximately two-thirds of the em- 
ployecs stated that they preferred to work with music, whereas nearly 
all of the remaining one-third were indifferent. Practically none re- 
ported that they preferred to work without music. Of those who 
preferred to work with music, only 14 per cent preferred to have 
music played all the time. Spears"! conducted a survey of 262 plants 


and found that 111 were using some kind of music program. Of these 
111, only 9 per cent were di 


itisfied with the program. Very few, 
however, had attempted specific evaluations of the effect of the music. 
Beckett? concludes from a survey of 78 plants that music is unt 


39 W. А. Kerr, “Psychological Effects of Musi 


ден as Reported by 162 Defense 
Traine ч 


ier and "Factor Analysis of 229 Electrical Workers’ Beliefs in the Effects of 
Music," Psychological Record, 1949, 5, 205-212, 213-221. 
oa Music in Industry," Journal of Applied Psychology, 1943; 


1947), 1 
W. Becket 


155 t, Music in War Plants (Washington, D.C., War Production Board, 


A 
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versally liked by the workers. A study by Kerr* based on a question- 
naire survey of 666 employees in a plant of the Radio Corporation of 
showed that the average worker likes between six and seven 


Ameri 
hours of music on an eight-hour shift. 

Music may, however, be liked by employees even when it has no 
effect upon the quantity or quality of their work, or even, conceivably, 
when it has an unfavorable effect upon their efficiency. A number of 
investigations have therefore been conducted to determine the effect 
of music upon worker efficiency. Wyatt and Langdon** found the 
production of a small group of women on light repetitive work to be 
increased from 6 to 11 per cent by varying amounts, distributions, and 
types of music. Humes!? concluded from another study that music 
tends to lower the scrappage rate. Kerr? in a series of studies, found 
that music increases production up to 6 per cent on operations paid 
on an incentive plan, and up to nearly 12 per cent on hourly-paid 
jobs. A study by Smith!* has further demonstrated the favorable 
effect of music upon production when the work in question is repeti- 
tive. No significant differences were found between accident experi- 
ence in plants with industrial music and in those without it. 


HOURS OF WORK 


vears the trend toward a reduced number of 


During the past fifty 
a shortened working day has 


hours in the working week as well as 
This change has been due partly to the feeling 
“all work and no play," but it also 
ased recognition by 


been fairly constant. 
of labor that life should not be 
has been due in no small measure to an incre 
management that employees do not reach their greatest efficiency 
when the number of working hours is excessive. Many experiments 
have been conducted to determine the relation between the hours of 


33 W. А. Kerr, "Worker. Attitudes 
Journal of Applied Psychology 

S. Wyatt, J. N. Langdon, 
live Work," Zudustrial Health Research Re 

15 J. F. Humes, “The Effect of Occupational Music on Scrappage in the Man- 
Ufacture of Radio Tubes.” Journal of Applied Psychology, 194 5 587. 

16 W. А. Kerr, "Experiments on the Effects of Music on Factory Production," 
Applied Psychology Monographs, No. 5 (1945), 140. 

47 H. C. Smith, "Music in Relation to Employee Attitudes, Piecework Produc- 
lion and Industrial Accidents,” Applied Psychology Monographs, No. 14 (1947), 


59 pp. 


‘Toward Scheduling of Industrial Music," 


nd F. G. L. Stock, "Fatigue and Boredom in Repcti- 
port No. 77 (London, 19: 80—49. 
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work and employee production. The reduction in hours of work has 
been largely justified by these experiments. Miles and Angles!* report 
that when the hours of work in a plant manufacturing boxes were 
reduced from 48 to 36 per week, the average hourly output increased 
from 798.5 to 834.0 units of production. In another experiment? 
dealing with women engaged in the work of turning fuse bodies, a 
68 per cent increase of hourly output and an incr 


ase of 16 per cent 
in total production followed a reduction from sixty-six to forty-eight 
and six-tenths in the number of hours worked per week. In another 
study“ it was found that an increase in working time above sixty 
hours per week was accompanied by increase in time lost owing to 
sickness, injury, and absence without permission. The increase in 
working time was also accompanied by 


a decrease in both hourly 
and weekly output and an incre: 


e in labor turnover. Murray?! 
reports that a reduction of the working hours to less than forty-eight 
per week was followed by increases in both hourly and weekly pro- 
duction as well as by decreases in absenteeism and turnover. The 
general conclusion suggested by these and similar studies is that 
output frequently is increased if the number ol working hours per 
week does not much exceed forty. 

Of course, during a period of emergency production, it is not 
always possible to achieve max 


imum efficiency by means of a short 
working week. At such times it is often necessary to get out maximum 
production even though by so doing maximum efficiency, from the 
long-time viewpoint, may be sacrificed to some extent. But even dur- 
ing a period of maximum production the question may be raised 
whether the real gain can be achieved by excessive lengthening ol 
work hours. Ivy5? has suggested that from the physiological viewpoint 
we will sacrifice rather than gain, even in terms of short-term produc: 
tion, by increasing the hours of work beyond fifty-six hours per week 

35 G. H. Miles and A. Angles, “The Influence of Short Time on Speed of Pro- 


i ” lati В 5 93. 9, 
duction, IL" Journal of the National Institute of Industrial Psychology, 1925, 2, 


Myers, Mind and Work (London, P 
50 Anon., “Hours of Work, Lost Time, 
Research Board, Eme 
51H. M. I 


шпат & Company, 1921). 7 
and Labour Wastage," Industrial Health 
"ney Report No. 2 (London, 1942), 

- Murray, “Bases of Worker Efficiency," 1 


3.9] 
Personnel Journal, 1942. 2 


- Ivy, “The Physiology of Work" (Fourth if 


Annual Congress on Industria 
Health, Chicago, January 1942). 
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for men and forty-eight hours per week for women. Miller?! found 
that even under wartime conditions, hours for women cannot be in- 
creased to more than around forty-eight hours per week without 


lowering productive efficiency. 


REST PAUSES 

A great many investigations on the effect of rest pauses have 
been conducted. These studies have considered employees on both 
heavy and light work, and employees paid under a straight hourly 
rate as well as employees paid under a wage incentive plan. In 
this field the work of Vernon?! and his associates is outstanding. 
"Their studies have shown that rest pauses usually result in increased 
production in spite of the fact that the pauses result in some reduc- 
tion of the actual working time. Typical curves showing the produc- 
tion for a group of employees before and after the introduction of 
| rest periods are shown in Fig. 15.7. These curves are based upon ап 


investigation of Farmer and Bevington.” 


SEVEN MINUTE 


REST, PERIOD SEVEN MINUTE 
Pd 


REST PERIOD 


DINNER |PERIOD 


UNITS OF PRODUCTION 


—— PRODUCTION WITH REST PAUSES 
—— PRODUCTION WITHOUT REST PAUSES 


2 3 4 5 


9 10 11 12 1 
HOURS OF DAY 


FIG. 15.7. Effect of rest pauses on production for a typical industrial job. 


A Survey,” Personnel, 1947, 23, 332- 


. S. Miller, "Women's Hours of Wor 


338. : 1 
мн. M. Vernon, Industrial Fatigue and Efficiency (Ne 


Co., Inc., 1921). 


w York, E. P. Dutton & 


“An Experiment in the Introduction of 


E. Farmer and S. M. Bevington. T ^ 5 доо 
Rest-Pauses," Journal of the National Institute of Industrial Psychology, 1922, 


1, 89-99, 
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In another study, Miles and Skilbeck*® found that two fifteen- 
minute change-of-work periods resulted in a 14.2 per cent efficiency 
increase. Rest periods should be introduced at those times when 
employees are experiencing the greatest fatigue. An investigation 
similar to one reported by Griffith, Kerr, Mayo, and Topal is often 
helpful in identifying the proper times. These investigators found 
that 379 employees in one plant, surveyed by means of an anonymous 
questionnaire, rather generally reported greatest feelings of "fatigue" 
during the fourth and eighth hours of the eight-hour shift. The 
results were remarkably similar for the manual, office, and super- 
visory employees covered in this study. 

It is impractical to generalize about how long rest periods should 
be for any given plant, or how frequently they should be allowed 
during the day. Both the duration and the number of rest periods 
necessarily vary with such factors as the nature of the work, the effect 
of a temporary stoppage upon the flow of production, and the availa- 
bility of suitable rest rooms or other places in which the employees 
can relax. The duration of rest periods that have proved beneficial 
has varied from two minutes to fifteen minutes under different con- 
ditions, and the number of rest periods during the day has varied 
from one to five or even more. An excellent summary of representa- 
tive studies in this field has been given by Viteles®* and will not be 
repeated here. Anyone who wishes to consider the introduction of 
rest pauses for an industrial job should make a careful study of the 
literature to find whether there are any experiments reported in 
which rest pauses have been introduced on a somewhat similar job. 
The results of any such study then might be of use in determining the 
frequency and duration of rest pauses for the situation at hand. 
Generally speaking, most investigations on this subject have indi- 
cated that some form of rest pause or pauses has been found to be 
worth while from the point of view both of employee comfort and 
of employee performance; typically, the time out for rest pauses is 


more than made up in terms of improved employee performance: 


‚56 G. Н. Miles and О. Skilbeck, "An Experiment on Change of Work," Occu pt 
tional Psychology, 1944, 18, 192-195. 
| 9r J: Ww. G iffith, W. A. Kerr, T. B. Mayo, Jr., and J. R. Topal, “Changes n 
Subjective Fatigue and Readiness for Work During the Kight-hour Shift," Journ@ 
of Applied Psychology, 1950, 34, 163-166. | 


58 M. S. Viteles, Industrial Psychology (New Yi А = а ж 
New York 7 & C pany» 
Inc., 1932), 470-482. > gy (New York, W. W. Norton & Comp 
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In considering the introduction of systematic rest pauses, it should 
not be assumed that if no rest pauses are formally allowed the em- 
ployees will not rest. Several investigations have shown that if formal 
rest pauses are not allowed, unauthorized rests will be taken by the 


employees to suit their own convenience? In some cases, such un- 


authorized rests are as effective in increasing production and allaying 
and formally allowed by man- 


fatigue as rest pauses that are officially 
pon their own 


agement. But in other cases, employees who decide u 
ve manner, or may inconvenience 
at the wrong time. McGehee and 
ruses during 


rest periods may do so in an ineſſecti 
the production schedule by resting 
Owen" found that the introduction of two short rest pz 
est pauses and increased the speed of 


slactory procedure for management 
to decide upon the proper amount and distribution of rest periods 
and then formally to allow those rests. Just as a person left to learn 
a job himself may, and often does, adopt an inefficient and cumber- 
some way of performing the job, so an employee left to decide upon 
optimal rest pauses for himself will not always adopt rest pauses that 
alue either to himself or to departmental produc- 


the day reduced unauthorized r 
work. In general, it is a more s: 


are of maximum v 


tion. 
some companies provide food, 


ins of providing employees 
nt may be in the form 
even extra 


In connection with rest pauses, 
either free or at nominal cost, as а тег 
with a nutritional “pick-up.” Such nourishme 
milk, coffee, and in some cases 
reports that when employees in one 
cent, and the 


of snacks, sandwiches, 
meals. Haggard. 4 for example, 
plant were given two extra mez 
workers reported feeling less tired in spite 


s, output rose by 10 per 
ol their greater output. 


YR. B. Hersey, “Rests—Authorized and Unauthorized,” Journal of Personnel 


5. 4, 97-45. 


Research, 19 
^ Authorized and Unauthorized Rest Pauses in 


1940, 24, 605-614. 
Mechanical Engineering, 1936, 58, 


60 W, McGehee and E. B. Owen, 
Clerical Work,” Journal of Applied Psychology. 

n W. W. Haggard, "Work and Fatigue, 
298-301. 
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illustrative examples of human engineering studies, not to cover 
the whole subject. Such examples may illustrate at least a few of the 
possible applications to engineering design of human engineering 
research. 


INFORMATION-RECEIVING PROCESSES 


The sensory organs of the body are the avenues through which an 
individual receives information regarding the world about him, 
including the information that is available to him in performing his 
job. We commonly think of there being five senses, namely sceing, 
hearing, touch, taste, and smell. There are, however, certain other 
senses, such as sensations of heat and cold, of body movement, of 
body posture, and of position of body members (and probably some 
others not yet identified). Seeing and hearing are the senses used 
most frequently in work situations, although some of the other senses 
are important on certain kinds of jobs. 

In designing the equipment for a job there are, in general, two 
major considerations in determining what sense or senses to use in 
the transmission of information to the worker. In the first place, in 
some circumstances the appropriate sense is, for practical purposes, 
suggested by the nature of the source of information or by the cir- 
cumstances under which it is to be received. The fact of a telephone 
call coming in, for example, can most appropriately be made known 
to the household by hearing, because of the attention-getting power 
of sound throughout a house. We might also cite the instance of an 
electric meter in the home. To convey information about electric- 
power consumption in the home, one would certainly not want a 
noise stimulus; thus, a meter provides a record that can be seen 
visually. These two examples are clear-cut; but there are many other 
situations in which the appropriate sense avenue is not nearly as 

1 Reade 
to other sour 


A. Chapani Morgan, Applied Experimental Psychology 
(New York, John Wiley & Sons, Inc., 1949). 

E. J. McCormick, Human Engineering (New York, McGraw-Hill Book Co., Inc. 
1957) 


nterested in further information on human engineering are referred 
such as: 


Woodson, Human Engincerin 
sity of California Pre: 1954). 
Handbook of Human Engineering Data, (2nd ed., rev.; Tufts College Institute 


for Applied Experimental Psychology, 1952) (available through Tufts College 
Bookstore, Medford, Mass.). 


g Guide for Equipment Designers (Berkeley 
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straightforward. For example, although information about the speed 
of the family car typically has been presented visually, one could 
argue for the advantage of having a sound signal to indicate an 
appropriate maximum speed. 

In the second place, where either of two (or more) sense avenues 
could be used in the transmission of information, the determination 


of the method to be used may be based on consideration of the rela- 


tive demands already imposed on the various sensory avenues. Where, 
for example, the visual sense is already burdened, perhaps the audi- 
tory or the tactual senses might be brought into use to relieve the 
visual sense. This would be particularly desirable in complex opera- 
tions where a great deal of information has to be received and inte- 
grated, such as in the operation of aircraft and some types of military 
equipment. 

Visual Displays. Because of the greater emphasis in human engineer- 
ing research to date on the visual method of information-receiving, 
our examples of the information-receiving phase of work will deal 
with visual displays. 

The term visual display applies to any device that is used to present 
information visually to human beings. Examples include dials and 
other visual instruments, signal lights, signs, and so forth. A great 
deal of the research in human engineering to date has been directed 
toward the design of visual displays that convey the information 
most adequately to human beings. 

Instrument design. An example of such research is a study reported 
by Sleight? in which instruments of five different shapes were used. 
‘The purpose was that of determining which type could be read most 
accurately. The five designs used are shown in Fig. 16.2. The features 
of the five designs are identical (numerals, size of graduation, distance 
between graduations, and design of pointers). 

Sixty male subjects were used, each being presented with 17 pointer 
settings on each of the five designs, each setting being shown for .19 
Second. Errors in reading were recorded; they are summarized in 
Fig. 16.3. This shows the clear superiority, in reading accuracy, of 
the open-window design. The vertical and horizontal designs were 
particularly inaccurate. 

Arrangement of dials for check reading. Sometimes many dials are 


2 R. B. Sleight, “The Effect of Instrument Dial Shape on Legibility," Journal of 
Applied Psychology, 1948, 32, 170-188. 
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3. SEMI-CIRCULAR 


о 
VERTICAL 4 ROUND S. OPEN WINDOW | 


FIG. 16.2. Illustrations of dials used in study on legibility. (From Sleight, op. cit.) 


VERTICAL HORIZONTAL SEMI- OPEN 
CIRCULAR WINDOW 


FIG. 16.3. Per cent of errors in reading dials of five different 
designs. (From Sleight, op. cit.) 


arranged together into a bank of dials. In some such instances the 
dials are used for “check reading,” which is simply the determination 


as to whether each dial is at a “normal” condition, or not. 


FFF _ 
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In a study by Senders? a comparison was made of the time re- 
quired for reading groups of dials when the “normal” position in all 
cases was at the same relative location (namely, at the 9 o'clock posi- 


tion), as opposed to reading groups of dials when the “normal” posi- 


tion was dillerent for each dial. She found that 32 “aligned” dials 
could be read in the same amount of time (0.5 second) as 4 “non- 
aligned” dials. 

In another study, Johnsgard* in turn, investigated the speed of 
checking nonaligned pointers of groups of dials arranged in four 
different ways, as shown in Fig. 16.4. Each subject was presented with 
18 sheets with dials arranged in each of the four patterns, making 
a total of 72 sheets. Some of the sheets had pointer settings that were 
not in the “normal” position, and the subject was to identify such 
out-of-normal dials. Each subject saw a sheet for half a second. 


The mean accuracy scores for the four patterns are shown by the 
bars underneath each of the four patterns in Fig. 16.4. This shows 
that the subgroup patterns were read less accurately than the other 
three patterns. Although the differences among the other three are 
small, pattern 3 (one of the "symmetry" patterns) was slightly supe- 
rior to the others. 


DECISION-MAKING PROCESSES 


The distinction between the process of receiving information 
(which is, initially, a sensory process) and that of making decisions 
based on such information is difficult to draw with precision. This 
is because the simple sensory process of receiving a stimulus through 
a sense organ is inextricably intertwined with perception. Percep- 
tion, asa psychological function, involves the attachment of meaning 
to that which is sensed. Let us take, for example, two people looking 
at the pressure-gauge of a steam boiler, both of whom are equally able 
to “see” the reading. One person knows nothing about boilers, so to 
him the information is meaningless. The other one, who knows about 
Such things, sees that the pressure is very near what he knows to be 
the danger point. The “perceptions” of these two people of the same, 


3 Virginia L. Senders, The E fect of Number of Dials on Qualitative Reading 
of a Multiple Dial Panel, USAF, Wright Air Development Center, Technical Re- 
port 52-182. 

3 ]. W. Johnsgard, "Check-Reading as a Function of Pointer Symmetry and 
and Uniform Alignment,” Journal of Applied Psychology, 1953, 37, 407-411. 
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FIG. 16.4. Patterns of dials used in check-reading experiment, showing mean accuracy 
scores in identifying out-of-normal positions. (Adapted from Johnsgard, op. cit.) 


identical instrument, would be very different. The decision, on the 
part of the second person, to reduce the pressure, would be an almost 
automatic one. 

The making of decisions in a work situation probably depends, 
essentially, upon four factors, as follows: (1) the potentialities ol the 
individual to make the decisions in question (his aptitudes, and the 
like); (2) his training; (3) the nature of the decision to be made; and 
(4) the manner in which the information is presented. The first two 
of these deal primarily with the individual (his aptitudes and train- 
ing). Engineers, psychologists, and others who are concerned with 


human engineering are particularly interested in the latter two lac 
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tors, the nature of the decisions to be made and the manner in which 
the information is presented to the worker. 
Nature of the Decisions to Be Made. The nature of decisions made on 
Various jobs ranges from those which are extremely simple (such as 
deciding to insert a cotter pin in the hole provided on the axle of a 
tricycle), to those decisions which, let us say, the President might 
make in establishing foreign policy. The “decision” to place the 
cotter pin in the hole is, in one sense, hardly a decision at all. It is 
a prescribed action to take place under a prescribed circumstance. 
The point we are leading up to is that, generally speaking, there 
is an advantage in the operation of man-machine systems in provid- 
ing for standardized decisions to be made for specified conditions 
(as indicated by the "information" presented to the operator). 
Further, the decision-making process is more rapid when the num- 
ber of possible choices of action (even when each is standardized) is 
limited. In this connection Fitts? has summarized a number of perti- 
nent studies, including one by Hick.® In this study the subjects were 
asked to respond to appropriate signals by moving fingers that cor- 
responded to the signals. The number of signals (and corresponding 
number of fingers) varied from 1 to 10 in diflerent parts of the 
experiment. Thus, if six signals were being used, the subject, upon 
seeing a particular signal, would have to move the finger that cor- 
responded with that signal. The time required for making such 
choices is given in Fig. 16.5. These times are usually referred to as 
reaction time, but we can think of this as “decision” time. We can 
see that the decision time varies with the number of choices from 
which a selective choice is to be made. The decision time, incidentally, 
increased logarithmically with increases in number of alternate 


choices. 

This study probably represents an oversimplification of the gen- 
eral principle in question, but even so it suggests that, where the 
decisions (choices of responses) are to be made on the basis of pre- 
sented information, there is a time advantage (and reduced likeli- 


5 P. M, Fitts, "The Influence of Response Coding on Performance in Motor 
Vasks," in Current. Trends in Information Theory (Pittsburgh, University of Pitts- 


burgh Press, 1953). 
GOW. E. Hick, "On the Rate of Gain of Information," Quarterly Journal of 


Experimental Psychology, 1952, 4, 11-26. 
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NUMBER OF ALTERNATIVES, FINGERS 


FIG. 16.5. The relationship between decision time and number of possible 
alternate responses from which to choose in making responses to appropriate 
signal. (Data from Hick, op. cit., as adapted by Fitts, op. cit.) 

hood of error) when the number of alternate choices available is 
limited. 


Manner of Presenting Information. Granting then that there is an 


advantage, in the design of a man-machine system, in providing for 
simple, direct decisions where possible rather than complex ones, 
the question for the designer is how this can be accomplished. In 
part the answer to this question goes back to the presentation ol 
information to the worker. It would be desirable to present infor- 
mation to an operator in such a way that it is most effective in facili- 
tating the decision-making process. It must be stated that much 
needs to be learned about this. An example, however, may suggest 
the type of analysis that can contribute some answers to this question. 

A study was carried out by Forbes* for purposes of studying three 
auditory signals used in flying. We will not bother to discuss the 
procedures of the experiment, or the specific results, but rather we 
will simply summarize the implications. It was found that a combina- 
tion three-in-one sound signal was better than three separate signals. 


J. W. Forbi 
nautical Sciences 


“Auditory Signals for Instrument Flying,” Journal of the Aero 
, 1946, 255-258. 
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The combination signal would be varied in three different. ways 
(specifically in steadiness, frequency and modulation) to provide in- 
formation of three different types. Such integration apparently con- 
tributed to more ellective decision-making than having cach type of 


information presented by a separate, independent signal. 

The implications of this type of research strongly suggest that the 
appropriate integration of information for workers can facilitate the 
decision-making process. 


ACTION-TAKING PROCESSES 


Of the human-engineering research regarding action-taking pro- 
cesses, probably the greatest emphasis to date has dealt with the 
design and arrangement of control devices or with the related physi- 
cal motor abilities of people. The examples given in this section, then, 
will be those associated with control devices and motor abilities. 


Blind-Positioning Movements. Frequently on a job the worker makes 
what is called a "blind-positioning" movement to some control device 


such as a lever or push button without looking, or, in some circum- 


stances, without being able to look. The accuracy with which blind- 


positioning movements can be made in different directions is then 
à potentially important consideration in deciding where the control 


device should be located. 
A study by Fitts* dealt with this. The subjects in the experiment 
were blindfolded, then seated in the enclosure shown in Fig. 16.6. 


They were given а sharp-pointed marker and were asked to make 


blind-positioning movements to the various targets around the en- 
closure. There were three tiers of targets, the middle one being at 


approximately shoulder level, and the others being about 45? above 


and below. 

Accuracy was determined by "scoring" the position of the hits 
made with the marker; a bull's eye was scored 0, a mark in the first 
circle around the bull's eye was scored 1, and marks in the other rings 
were given higher scores up to the outside ring which was scored 6. 


"Thus, a low score indicates good accuracy. The results are shown in 


Fig. 16.7. The size of each circle indicates the relative error-scores of 


the movements to the target at that particular location. The average 


5 P. M. Fitts 
Research on Equipment Desi 
gram, Research Report No. 1 


"A Study of Location Discrimination Ability," in Psychological 
ign, cd. P. M. Fitts, AF, Aviation Psychology Pro- 
9, Superintendent of Documents, 1947. 
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FIG. 16.6. 


Experimental situation used in study of accuracy of blind-positioning 


movements carried out by Fitts, op. cit. (Courtesy Psychology Branch, Aero-Medical 
Laboratory.) 
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FIG. 16.7. Accuracy of blind-positioning movements in different directions. Each circle 
represents the location of a target (left to right, and in upper, middle, and lower tiers). 
The average error-score for each target is given inside the circle, and the size of the 


circle is proportional to the error-score. (Adapted from Fitts, 


op. cit. Courtesy Psychology 
Branch, Aero-Medical Laboratory.) 


error-scores are given inside the circles. Fig. 16.7 indicates that accu- 
racy is greatest in the positions straight 
extreme side positions. 


greatest for the lowest tie 


ahead and is least in the 
Considering target level, the accuracy 15 
r and least for the highest tier. 
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slightly s right or left), and 
preferably below shoulder height. 
Size of Handwheels. Many machines or other equipments have hand- 
wheels that serve some function such as moving the carriage of the 
machine to a particular position. Since the purpose and method of 
use will in large part determine the suitability of various sizes of 
handwheels, it is obviously not possible to use the same size of hand- 
wheel for all purposes. Some, for example, have to be rotated rapidly 
for many turns; others have to be used to overcome considerable 
resistance; still others may have to be used with great precision. 

Yo illustrate the type of study that can be carried out in analyzing 
handwheels for a particular type of purpose, let us cite a portion of 
a study by Davis.“ He experimented with various sizes of handwheels 
which the subjects were to use for the precise positioning of a pointer. 
Generally speaking the movement required about one revolution. 
Another variable that he introduced was the amount of torque in 
the wheels (0, 40, and 90 inch-pounds). He recorded the time required 
to make settings with different combinations of size and torque, the 
results being shown in Fig. 16.8. It can be seen that with no torque 


there is not much difference in time for making a setting among the 
and 6-inch handwheels took slightly 
hen using handwheels with sub- 
a very definite 


various sizes, although the 38-inch 
less time than the larger ones. W 
Stantial torque, however, the size of the handwheel is 
factor in the speed of use. Although with a 40 inch-pound torque the 
10-inch and the 16-inch handwheels gave equal times, with the 90 


inch-pound torque the 16-inch handwheel was distinctly superior to 


the others. 
The results of an analysis of this type would be very helpful to a 
design engineer in selecting a handwheel that would be most rapidly 


used (under a given torque condition) for a purpose such as the one 


used in this study. 

Workspace. An important consider 
ual work activities is that of the physic 
ation of researc 
csign of Manual Machine Controls,” Mechani- 


ation in the performance of man- 
al space within which the work 
is to be done. An illustr h carried out in this phase of 


. E. Davis, "Human Factors in D 
949, 71, 811-816. 


cal Engineering, October 1 
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FIG. 16.8. Average times required for making pointer settings with handwheels varying 
in size and torque. (Adapted from Davis, op. cit.) 


human engineering is a recent study by Squires! in which he was 
concerned with the shape of the "normal work area," such as on а 
work bench or table. The normal work arca traditionally has becn 
considered to consist of overlapping semicircles, each one being 
formed by the rotation of the forearm with the elbow as a pivot." 
The study by Squires, however, indicates that the normal work area 
is somewhat more limited than is traditionally thought. This arc? 

10 P. С. Squires, “The Shape of the Normal Work Area,” U.S. Naval Medical 
Research Laboratory Report No. 275, 23 July 1956. 


11 K. M. Barnes, Motion and Time Study (3rd ed.; New York, John Wiley and 
Sons, Inc., 1949), Fig. 144, p. 233. 
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FIG. 16.9. Normal horizontal work area as presentsd by Squires, op. cit. The 


ow the areas that fall within convenient reach of the hands when the 


curves sh 
lbow. The elbow itself tends to move during 


forearms are rotated around the е 


such rotation. 


unt the fact that the elbow 


is shown in Fig. 16.9? It takes into acco 
is rotated about it. 


and to the side as the forearm 


typically moves out 
position of the forearm- 


It also shows the effect of limiting outer 
hand as it rotates outward. 

This shape is suggested by Squires not only 
ation, but also as the contour of a v 
nosed panel is shown in Fig. 


as the normal work- 
surface area of a work st ertical 
panel with control devices. Such a pro} 
16.10. Here the horizontal surface has been made straight, along the 
o curves shown in Fig. 16.9; and the corresponding 


tangent of the tw 
16.10 has been made correspondingly flat. 


vertical surface in Fig. 


METHODS ANALYSIS 
enginecrs have developed various techniques for 
1ods in order to improve them. These techniques 
d time study. The purposes of motion and time 


as follows: 


The industrial 
analyzing job metl 
include motion an 
study, as given by Barnes,!“ аге 


oing the work. 


al way of d 
ls, and equipment. 


. Finding the most economic 
materials, too 


1 
2. Standardizing the methods, 
3. Accurately determining the time required. 

4. Assisting in training the worker in the new method. 


ically inclined, it might be added that the curve is a pro- 


yr the mathemat 
late epicycloid. 
13 Barnes, op- cit, p. l- 
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FIG. 16.10. Horizontal and vertical work surface areas as 
adapted from Fig. 16.9. (Based on study of normal work areas 
by Squires, op. cit.) 


From ordinary observations and the application of simple logic 
it is apparent that different methods of doing a certain. job may 
require different amounts of time and physical energy. If an individ- 
ual has a pile of rocks to move from one location to another, for 
example, he can do the work with less physical exertion by using @ 
wheelbarrow than by carrying the rocks one at a time in his hands. 

The methods of motion and time study involve the systematic 
ysis of work activities (rather than observations“) in order to 
bring about improvements, which may not be obvious from un- 
systematic observations. The possibilities of improvement by such 
methods were dramatically demonstrated early in the century by 
Gilbreth™ with the operation of brickl: ing. He showed that the 
work of the average bricklayer can be increased from 120 bricks per 


14 F. B. Gilbreth, Bricklaying System (New York, M. C. Clark, 1909). 
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hour to 350 bricks per hour by following a more efficient pattern of 
movement. This carly study with its concrete results pointed the way 
toward an application of what is now known as motion and time 
study in a wide variety of industrial jobs. Among the possible varia- 
tions in work method are different types of bodily movement that 
may be required with different methods of operation. The bodily 
movement aspect of motion study may be considered a legitimate 
field for psychological investigation!” although it is ordinarily con- 
sidered a branch of industrial engineering. Since instruction and 
laboratory work in this field are usually given by departments of 
industrial engineering, a thorough coverage of the topic does not 
come within the scope of this book. The industrial psychologist 
should, however, be aware of the significance of the field and should 
ining in psychology with sufficient work in motion 


supplement his tr 
and time study to make him aware of the importance of the area. 
A comprehensive discussion of the whole field of methods improve- 
ment would be far beyond the scope of this book, because it involves 
principles of tool improvement, machine design, and other matters 
that are not psychological in nature. 

The principles of motion economy have been divided into three 


types, namely: 


I. Principles of motion economy as related to the use of the 


human body. 


nis field, although 1 ally a ра 
largely developed in the United States 
owing in large measure 
im to recognize the import 
gement, American psychologists, with very few excep- 
in other fields and did not develop this area of psy- 
chotechnology. The outstanding exception. may be found in the work of Frank 
and Lillian Gilbreth. Mrs. Gilbreth, a profes nal psychologist, clearly saw the 
possibilities for applied psychology in this field, and with her husband, a pro- 
fessional construction engineer, published a series of papers апа books in which 
Were formulated most of the principles of motion study that а 
use today. 

In Great Britain the development: was somewhat different. The National In- 
stitute of Industrial Psychology recognized motion and time study as a legitimate 
field of psychology and undertook the development of the area that, in America, 


went by default to industrial engineering. 
16 phis classification is taken from R. M. Barnes, Motion and Time Study 


(8rd ed; New York, John Wiley & Sons, Inc., 1949), Chapter 15. 


it of experimental psychology, has been 
by industrial engincering rather. than 
to the fact that when productive in- 
ance of motion and time study as a 


by psychology, 
dustry first. be 
tool of scientific mi 
tions, were interested 


e most widely in 
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II. Principles of motion economy as related to the management 
of the work place. | 

III. Principles of motion economy as related to the design of 
tools and equipment. 


Motion Economy as Related to the Human Body. The first of the above 
basic principles is particularly pertinent in the study of human 
work activity. Under this princ iple, à number of secondary principles 
have been developed. The first three are as follows: 

I. The two hands should begin 
the same time. 

2. The two hands should not be idle 
rest pauses, 

3. Motions of the arms should be made in opposite and symmetrical 
directions and should be made simultancously.15 

Numerous experimental demonstrations of 


following these principles have been made. Sever: 


as well as complete their motions at 


at the same instant except during 


the time saved by 
al such experiments 
are reported by Barnes," typical of which is the job of assembling 
a bolt and three washers. On this job, in the study reported, it v 
found that a 53 per cent increase in production resulted from a work 
rearrangement to permit adherence to the three principles listed 
above. 


The fourth principle reads: 
4. Hand motions should be confined to the lowest classification with 
which it is possible to perform the work satisfactorily, 
The five general classes of hand Motions include, first, the fingers 
by themselves, with the others involving, 


progressively, other body 
members in this order: wrist, forearm, 


Upper arm, and shoulder. 
Generally speaking, lower classifications require 
cal effort than the higher classifications, 
ceptions to this generaliz 


less time and physi- 
There are, however, ex- 
ation. Controlled investigations have shown, 
for example, that for certain types of activity, wrist motion?! and 
17 The student who is interested in studying 
studying principles falling under Class IL and CI 
15 t0 17. 

18 These three 


these in more detail and also in 
ass HI is referred to ibid., C. apron 


principles were first formul 
“A Fourth Dimension for Measurin 
Do Work.” Society of Industrial En 

19 Barnes, op. cit., 194—198, 

20 Ibid., 197. 

21 M. Smith, M. Culpin, and E. F 
Industrial Fatigue Research Board, 


ated by F. B. and L. M. Gilbreth. 
g Skill for Obtaining the One Best Way to 
gineers Bulletin, 1923, 5, 6. 


Farmer, *A Stud 


y of Telegraphers' 


Report No. 43 (1997). 
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forearm motions? can be made more rapidly and with less fatigue 
than finger motions. In another investigation it was found that, at 
least under certain conditions, wrist and elbow movements are faster 
than finger or shoulder movements. 

The fifth principle: 


5 


Momentum should be employed to assist the workers whenever 
possible, and it should be reduced to a minimum if it must be overcome 
by muscular effort. 


This principle was used in F. B. Gilbreth's early studies of brick- 
laying.?! Methods were developed that made use of the momentum 
of the moving brick in forming the mortar into the joints. 

The sixth principle: 

6. Smooth continuous motions of the hands are preferable to zigzag 

Motions or straight-line motions involving sudden and sharp changes in 
directions, 
One investigation has shown that 15 to 95 per cent of a work cycle 
I5 used in changing hand direction when an abrupt change in direc- 
Чоп is made.25 If the work layout can be arranged to eliminate this 
kind of lost time, a marked saving in time is effected. 

Fhe seventh principle: 

7. Ballistic movements are faster, easier, and more accurate than 

restricted (fixation) or “controlled” movements. 
Although there is little experimental evidence on this subject, the 
€xperience of industrial engineers indicates that ballistic movements, 
comparison with controlled movements, are more powerful, more 
accurate, faster, and less fatiguing.?6 

8. Rhythm is essential to the smooth and automatic performance of an 
Operation, and the work should be arranged to permit an easy and natural 
rhythm wherever possible. 

Rhythm has been defined in at least two ways—as a repetitive cycle 
of motions, and as a sequence of accented motions that may or may 
NOt be repetitive? The major characteristics of rhythmic action, 

R. H. Stetson and ]- A. McDill, "Mechanisms of the Different Types of 
Movement,” Psychological Monographs, 1923, 32, 37—10. 

?5 W.. L. Bryan, “On the Development of Voluntary Motor Ability,’ 
Journal of Psychology, 1892, 5, 125-204. 


American 


à ?! F. B. Gilbreth, Motion Study (New York, D. Van Nostrand Company, Inc., 
911), f | 

75 Barnes, ор, cit, 220. 

28 Ibid., 224 З 

. qp. Stetson, “A "Theory of Rhythm and Discrete Succession," Psychological 
Review, 1905, 12, 258-270, | 


Ce 
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in the latter sense, are rapid movements through an arc, with a sud- 
den feeling of termination at the end of the movement. Rhythmic 
motions, therefore, involve more ballistic than controlled motions. 


Measuring Effects of Methods. Principles of motion economy such as 
those mentioned above have found wide acceptance throughout in- 
dustry as а basis for changing (i.c., improving) methods of work. 
There have been many circumstances in which the methods de- 
veloped from such principles have been found, through objective 
study, to be superior in some respect to original methods. Some 
examples of such studies were mentioned above, in the discussion 
of certain of the principles listed. 

A rather unique study of the effects of a change in method of work 
is described by Brouha.?* The work in question involved, in part, 
heavy lifting and the use of a comparatively heavy hammer above 
shoulder level. Partial mechanization of the work eliminated these 
aspects of the job. Heart rate rec overy curves were used in comparing 
the physiological stress before 
"before" 


ind after the change in method. The 
and "after" curves are shown in Fig. 16.11. The difference 
between these indicated very clearly the reduced physiological costs 
of the new method. 


Generally speaking, the evidence [rom most pertinent investiga- 
tions tends to support the general principles and procedures. of 
methods improvement. It should be pointed out, however, that the 
application of a set of methods-improvement principles does not in 
all cases insure the development of an optimum method. 

A study reported by Lauru,?? for example, raises some question 
about the general applicability of such principles. This report cites 
research on work activities with the Lauru platform, which was 
described in Chapter 15 (p. 438). A comparison was made with the 
Lauru platform of the physical for 


5 created by the movements ofa 
bricklayer working by three diflerent methods, as follows: 


1. The conventional method. 
2. The "improved" 


method developed by Gilbreth,2? mentioned 
earlier in this chapter; 


this method involves particularly the principle 


. Brouha, "Fatigue—Mcasuring and Reducing 
January 1954, 19, 9-19, 


L. Lauru, “The Measurement of Fatigue, Part 2," Manager, 1954, 22, 369-375. 
40 Gilbreth, op. cit. 3 
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FIG. 16.11. Heart rate recovery curves for manual job 
before and after partial mechanization. (From Brouha, 
op. cit.) 


of bimanual symmetry of movements (moving the arms in opposite 
and symmetrical directions—principle No. 3). 

З. A new method involving the use o* only one hand at a time 
(thus departing from the principle of symmetry). 


The forces resulting from these three methods are shown in Fig. 
16.12. In studying these, it should be kept in mind that the variability 
of the curves above and below the base line is indicative of the 


Magnitude of the forces cr 


uted by the worker during the task. It 
Will be seen that there is noticeably less variation with the new 
Method than with the others, including Gilbreth’s, thereby suggesting 
that the new method requires less physical exertion than the others. 

It should also be added that the new method, aside from requiring 
less physical exertion, also took less time; there was a saving of 18.4 
per cent in time over the original method, and of 6.4 per cent over 
the Gilbreth method. 
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OLD METHOD DIRECTION 
OF FORCE 


VERTICAL. 
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FIG. 16.12. Physical forces exerted when laying brick by three different methods. 
Forces were measured by use of the Lauru platform in three directions, namely, vertical 


frontal, and transverse. The third bricklaying method required the least exertion- 
(Adapted from Lauru, op. cit.) 
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In particular, this study seems to cast some doubt about the general 
validity of the principle of bimanual symmetry. This should not be 
taken to suggest that this principle has no applicability in methods 
improvement, but perhaps it does suggest that further research is 
needed to determine the work circumstances under which the prin- 
ciple is, and is not, applicable. Perhaps other principles of motion 
economy also could well be subjected to similar research. 


17 


WAGES AND JOB EVALUATION 


It is unnecessary to point out to the readers of this book that wages 
constitute one of the most persistent problems in the whole field of 
labor-management relations. Since unions first expressed their de- 
mands, an insistence on a higher general wage level as well as on 
certain other wage adjustments has characterized a majority of labor- 
management disputes. The importance of monetary demands by 
organized labor has not lessened in recent years, even though more 
nonmonetary demands are being made now than in the past. An 
analysis of 2,055 union demands made in a sample of 821 dispute 
cases coming before the National War Labor Board during the years 
19-12-44 revealed that 910, or 44 per cent, of the demands involved 
monetary issues. A partial summary of this work has been published 
by Tiffin and Lawshe! and is reproduced in Table 17.1. The results 
tabulated show something of the variety of ways in which monetary 
demands may be made. The results also show that the percentages of 
"attained" and “partially attained" demands (even during the opera- 
tion of a nationwide wage "freeze") are sufficiently high to indicate 
that labor's arguments were considered rather persuasive by the mem- 
bers of the War Labor Board during World War 11. 

These facts suggest that we should carefully scrutinize the field of 
psychology (as well as such fields as economics and sociology) in the 
hope of finding a body of fact, or perhaps a technique or method, 
that will help us to arrive at a fair solution of labor-management 
monetary disputes. Unfortunately, there does not seem to be any 
single method, acceptable to both labor and management, that may 


1 J. Tiffin and C. H. Lawshe, Jr., "War Labor Board Decision Trends," Personnel, 
1945, 22, 78-83. 
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TABLE 17.1 


National War Labor Board Disposition of 910 Monetary Demands Made by 
Unions in 821 Dispute Cases Coming Before the Board 


Per Cent 
Per Cent Attained or Per 
Per Cent Partially Partially Cent 
Type of Demand Attained Attained Attained Refused 
Wages, minimum rats 63 11 71 29. 
. ненна ва 50 17 67 25 
Wages, substandard rates . . . . . 17 29 76 21 
Bonus payments AG Is 61 36 
Severance pay . .. M 13 57 31 
Wage adjustments H 28 72 27 
Wages, inequalities 13 26 69 28 
Wages, going wage rates 12 22 61 36 
Wages, cost-of-living adjustment ... . .. 29 67 30 
Wages, incentive en 23 60 37 
Wages; trainee rales а аала 61 36 
Premium 6l 38 
Wage differen 61 36 
Wages, job 38 54 
Toran , 67 31 


be applied to give a clear-cut solution to all wage disputes. The prob- 
lem is not like one in arithmetic or mathematics, where, in seeking to 
find the square root of 63, anyone who knows the method will arrive 
ag 7.9374 as the answer, because there is no method of solution that 
'S generally acceptable to both labor and management. But there are 
Certain factors that have traditionally affected wage rates, and an 
Understanding of some of the most influential among them will help 
Not only in developing a harmonious labor-management relationship 
but also in showing to both parties the vital importance of accepting 
Some systematic method in the setting of wage rates. 

Ба 
umes overlapping) classes: those affecting general (i.c., community 
and industry) wage levels and those affecting wage rates for different 
Jobs within a plant. 


‘tors affecting wages can be divided into two broad (and some- 


FACTORS AFFECTING GENERAL (COMMUNITY AND INDUSTRY) 
WAGE LEVELS 

Supply and Demand. When no governmental or social restrictions on 

Wages are in etlect, the law of supply and demand has traditionally 

exercised a marked effect on wage levels. When labor is abundant, 

Wages decrease; when labor is scarce, wages rise. Many managements 
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that formerly allowed the operation of this principle to affect their 
wage structure have recently become more and more reluctant to 
follow the dictates of this “law.” By paying an extremely high wage 
at times when labor is scarce, management has found that it has had 
trouble in meeting cost standards, and has been faced with a real 
difficulty in explaining the reason for wage reductions when the in- 
evitable cut-back becomes necessary. And conversely, it has found 
that the hidden costs in the form of employee dis: 
pent-up resentment that result from the payment of a low wage when 


faction and 


lis 


labor is abundant often overbalance in the long run the savings in 
wages. Basically, of course, a wage program must result in pay levels 
that have a realistic relationship with those in the general labor mar- 
ket area. 

Governmental Wage Controls. Governmental w 
two major types: minimum rate and maximum rate restriction. The 
first type is illustrated by the Fair Labor Standards Act of 1938 and 
amended, providing for higher minimum wages, in 1949 and again 


ge controls fall into 


in 1956. This law provides that certain minimum wages must be paid 
by all companies engaged in interstate commerce or in the produc- 
tion of goods for interstate commerce. The setting of maximum wage 
rates by governmental order is illustrated by the directives of the 
Wage Stabilization Section of the National War Labor Board during 
World War II and by the directives of the Wage Stabilization Board 
during the period of production for defense beginning in 1951. 


During such periods, maximum wage rates are set to minimize the 
monetary inflation that inevitably would result if wages are un- 
limited while much of the productive facilities of the country are 
engaged in production of materials for war or defense rather than 
for civilian consumption. 

Civic Relations of the Company. Some companies have traditionally 
paid a higher wage than the prevailing rates in their locality in order 
to foster the continued good will of workers in the community. A 
company cannot, of course, follow this policy unless its competitive 
position in the manufacture of its product will permit such expendi- 
tures for wages. Companies that have been able to follow this policy 
have frequently built for themselves a status in the community that 
has minimized certain 


1 problems in employment experienced by 
other companies in the locality. 
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Cost of Living. This is a factor that has been considered systematically 
by some companies in determining general wage levels. Yoder? dis- 
cusses the use of cost-of-living indexes for this purpose, and mentions 
several companies that employ this method of wage adjustment. He 
also analyzes a number of cost-of-living indexes and discusses the ad- 
vantages and limitations of each as a basis for general wage adjust- 
ments. 

Current union-management contracts often include provision for 
Wage adjustments based on a cost-of-living index. 
Regional and Industrial Differentials in Workers’ Earnings. Closely 
related to figures on cost of living are variations in the general level of 
Workers’ earnings in different communities or localities. Workers 
living in cities where rents are relatively high, the cost of transporta- 
tion to and from work is great, and other incidental expenses are 
proportionately large, are traditionally paid, by most companies, a 
higher general wage than workers with the same skills employed in 
smaller and more rural areas. This tendency has, at times, caused 
rural employees to feel that they are underpaid. In terms, however, 
of “real wages,” i.e, what the money will buy, it is sometimes true 
that urban workers are paid less in “real wages” in spite of their 
Breater monetary wages. 


Strength of Organized Labor. When labor is organized and is directed 
by strong leadership, increases of general w 


ge levels are sometimes 
Obtained as a result of union-management negotiations. This state- 
ment does not mean that the strike, as such, is necessarily a device 
that should be thought of as the sole factor in determining wage 
levels, Any or all of the factors mentioned previously may operate as 
Influenc ing factors, whether with or without the presence of organized 
labor, Nor does it mean that only through the strike is a responsible 
Union leadership likely to exert any influence upon the wage policies 
ofa company. The mere process of modern collective bargaining, as 
described by Hill and Hook,? sometimes results in a degree of under- 
Standing by management of labor's point of view that brings about 
Certain wage adjustments, just as it sometimes results in a degree of 


E Dale Yoder, Personnel Management and Labor Relations (Englewood Cliffs 
N.J., Prentice-Hall, Inc., 1913), 420-426. | 
# Lee H. Hill and C. R. Hook, Jr. Management at. the Bargaining Table 
(New York, McGraw-Hill Book Company, Inc., 19 i 2 
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understanding by labor of the problems of management that causes 
a withdrawal of certain wage demands. 

Cost of Production. Whatever may be a company's point of view 
toward any or all of the factors that may have an effect upon the 
general wage level, the cost of production in relation to selling price 
must, of necessity, always set a ceiling on the wages that can be paid 
by any company that intends to remain in business. No company can 
follow for long a wage policy that requires a labor expenditure of 
$1.10 on a commodity that must be sold (either because of competi- 
tion or because of price ceilings) for $1.00. Obvious as this limiting 
factor may appear, it has not always been kept properly in mind by 
certain groups that have attempted to set wages in terms of one or 
more of the factors previously discussed without considering the 
selling price of the product. 

The factors mentioned above have been discussed to bring out the 
fact that many elements, several of which are not an immediate con- 
cern of the psychologist as such, exercise an important influence in 
determining general wage levels. In any specific plant situation sev- 
eral of these factors usually operate simultaneously, and are of vary- 
ing relative importance depending upon the conditions operating at 
that time. 


FACTORS AFFECTING WAGE RATES WITHIN A PLANT 

In addition to the factors that influence wages in general, certain 
additional factors operate predominantly to aflect the relative wages 
of men or women on specific jobs within the plant. 
Incentive vs. Hourly Paid Jobs. The earnings of employees working 
under an incentive wage plan (which provides that they be paid in 
proportion to their production) are often diflerent [rom those of 
employees on the same or equivalent jobs who are 


i 7 paid by the hour. 
Indeed, incentive plans of wage payment 


J е are frequently installed to 
increase production, an increase that typically re 
increases in the earnings of the employees, 
suitable incentive plan for anyg 


sults in concomitant 
The installation of а 
Bp iven job or group of jobs is a matter 
of primary concern to the industrial engineer rather than to the in- 
dustrial psychologist. Many variations of the basic incentive princ iple 
are found in the incentive plans of wagi 


а : ч Á € payment used by modern 
industry. Yoder! has summarized and described a number of the more 


“4 Yoder, op. cit. 390 (f. 
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widely used incentive systems. A discussion of these plans would go 
beyond the scope of this book. 


Nonfinancial Incentives. Certain jobs are considered by many em- 
ployees to be desirable for social or similar reasons, rather than for 
the wage paid to employees on these jobs. When this situation exists 
it is not uncommon to find the rates for such jobs set somewhat lower 
than are those for other jobs that require approximately the same 
level of ability, experience, or skill. Employees are often willing, or 
even anxious, to be assigned to such jobs because of the recognition 
or status involved, even though the actual monetary return is some- 
What less than that from other jobs. Under the operation of any 
Standard job evaluation system, such as will be described later, the 
importance of this factor in determining rates is usually minimized 
or even eliminated, but in the absence of a job evaluation system it 
sometimes exercises a marked effect upon certain rates within a plant. 
Discrimination against Women and Other Groups. Until quite 
recently certain plants followed a wage policy that permitted differ- 
ent rates to be paid to women on the same, or approximately the 
Same, job as men. This practice was usually justified by the belief 
that women, because of their limited strength and physique, were 
unable or should not be asked to do all of the things that men on 


the same jobs were accustomed to do. With the passage of recent 


Social legislation and with the increased use of standard job evalua- 
tion systems, however, it has become necessary that a real difference 
in job requirements be demonstrated before a different rate can be set 
for men and women on the same job. Many inequalities formerly 
justified on this basis have thercfore been eliminated by modern in- 
dustry, and different rates for men and women for the same type ol 
Work are now less frequently encountered. 

Company Policy. A company going through the period of devclop- 
ment intervening between a small organization and a large one usu- 
ally finds itself compelled to place an ever-increasing number of 
Workers on a wide variety of newly created jobs for which specific 
and equitable rates could not have been set in advance. In this stage 
ofa company's development, there is seldom a single man or a depart- 
ment charged with the responsibility of developing and maintaining 
an all-inclusive wage structure that covers various employees on vari- 
9us jobs and in various departments. Many different supervisors in 
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different departments hire men or women for various jobs, each one 
establishing within his own department rates that he considers fair 
and reasonable. Almost invariably the result of such a procedure is 
a set of rates for different jobs that are not properly and fairly related 
to one another. As the company grows and as these rates become the 
traditional rates by being paid over a period of time, it is not uncom- 
mon to find attempts made to just y the rate schedule on the grounds 
that the rates are in conformance with "company policy." This is only 
one of many illogical (and sometimes indefensible) practices that 
arise during the period of a company's growth and that must be 
remedied when that company reaches a size that requires integration 
and co-ordination of activities in various departments. A systematic 
job evaluation program, of the type that will be described later in 
this chapter, results in the most reasonable and adequate solution of 
this problem. 


Supply and Demand. In addition to the effect that labor supply and 
demand have on the general wage level within a plant, these factors, 
at times, have influenced the rates paid for specific jobs. For example; 
if a number of welders are needed and there are few men available 
who are qualified for this work, the welder rate has sometimes been 
raised in an attempt to get more men for the job. 

"This method of "solving" a labor shortage in any particular classi- 
fication is really no solution at all. It does not create more qualified 
employees. At best, it can do no more than "drain" men from other 
plants in the locality, and these other plants, by adopting the same 
procedure, can rapidly "drain" them back. In a very short time such 
an interplay will raise the rate for the job to an unreasonable level— 
unreasonable in terms of labor cost and also in comparison with 
other jobs requiring equivalent experience or skill. This latter point 
is perhaps the most persuasive reason for not allowing temporary 
changes in supply-and-demand factors to affect rates for specific jobs. 
Once a systematic and equitable rate structure has been installed, 
rates within established brackets should never be changed without а 


formal re-evaluation of the job. When fewer men for a given classifica- 
tion are available than 


are needed, it is advisable, both from the point 
of view of economy as well as from that of sound industrial relations 


practice, to institute a training or upgrading program to qualify men 
to fill the vacancies. 
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Collective Bargaining Agreement. Union contracts sometimes cover 
specific rates or rate ranges for specific jobs. This provision may re- 
sult from the activities of a joint labor-management committee on 
job evaluation, or from a union demand for certain rates for certain 
jobs when there is no formal job evaluation program in operation or 
when a program is in operation but the union has not been asked to 
participate in it. 

А company can usually eliminate unreasonable union demands 

with respect to certain jobs by enlisting active union participation 
in the job evaluation program. 
Job Evaluation. A systematic evaluation of all jobs within a company 
is rapidly becoming the most widely accepted method of setting satis- 
factory and equitable rates or rate ranges for various jobs. Job evalu- 
ation is a subject to which several methods and techniques of psy- 
chology have been extensively applied. This topic will therefore be 
discussed in some detail in the section to follow. 

One of the purposes of job analysis, as described briefly in Chapter 
3, is to form the basis for setting equitable rates for various jobs. This 
evaluation process is called job evaluation. Job evaluation is the 
rating of jobs according to a specifically planned procedure in order 
to determine the relative worth of each job. 

"There are many reasons for the use of a systematic plan in setting 
Wage rates. Without such a plan rates will be affected by many of 
the previously discussed factors in ways unrelated to one another. 


Under such circumstances, the rate structure will contain many in- 
consistencies caused by rates that are not "in line." With a job evalu- 
ütion plan in operation, inconsistency in rates is minimized and the 
entire wage structure becomes unified. 

The installation of a job evaluation program involves several 
steps. Some of these steps are required by the mechanics of any sys- 
tem of job evaluation. Other steps, affecting primarily the industrial 
relations aspects of the installation, have been found expedient by 
Various companies. : 


GENERAL PROCEDURES IN INSTALLING 
AND OPERATING A JOB EVALUATION PROGRAM 


In installing and operating a systematic job evaluation program 
Several aspects of the project should be carefully considered in ad- 
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vance. Proper steps should be taken to anticipate difficulties, or at 
least to minimize them if they arise. 

The Job Evaluation Committee. Job evaluation requires not only 
technical competence in the field (including full knowledge of the 
system to be used), but also the active and enthusiastic co-operation 
of men representing several departments of the company. Most 
closely concerned are the industrial relations, personnel and employ- 
ment, industrial engineering, and production departments. The job 
evaluation committee charged with the responsibility of installing 
the system should therefore be made up of men representing the 
interests of each of these groups. As to the advisability of having 
formal representation of organized labor on the job evaluation com- 
mittee, there are different feelings by different managements. ‘There 
is, however, rather general agreement that union representation on 
the job evaluation committee is advantageous so long as the recom- 
mendations of the committee are advisory and the committee is not 
given final authority on wage matters.” The basic reason for providing 
for union representation is that union members will very naturally 
want to know “what is going on." Unless some provision is made for 
their receiving direct, accurate, and comprehensive information 
about the project, they are apt to arrive at an entirely erroneous con- 
ception of its purpose. They may conclude, for example, that the jobs 
are being studied for the purpose of “cutting wages.” It is obvious 
that the program will not function properly if initiated und 
circumstance 


r such 
As Daniels? has pointed out, controlled participation 
às a means of gaining employee acceptance and understanding ofa 
job evaluation plan implies that management takes—and keeps—the 
initiative in the sense that it sets the objectives of the participation. 
Participation may take a variety of forms depending upon company 
size, time available, and other limitations. But regardless of the form 
of the participation, the use of the method will be an asset to the 
workability of the plan and will contribute to a reduction of the 
problems that necessitated the pl 
Obtaining the Cooperation of Su 


has had many of the duties 
taken over 


an’s introduction. 


pervision. In the past, the foreman 
and responsibilities that have now been 
by other representatives of management. Among these 
^ Hill and Hook, op. cit. 


6 H. W. Danicls, “Winning Acceptance for the Job Evaluation Plan: Controlled 
Participation Pays,” Personnel, 1953, 30, 30-33. ` 
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functions is the setting of wage rates. As a result, and as in the case 
of other changes in function and duties, many supervisors do not 
always recognize the necessity of a unified wage structure because the 
very nature of their respective jobs makes it difficult for them to see 
the problems of the company as a whole rather than just the prob- 
lems of their own departments. It is therefore wise for managements 
to devote as many supervisory sessions or conferences as necessary to 
discussions of the job evaluation program, to a full explanation of 
how the system works, and to the relation of the plantwide program 
to the needs of various departments. 


Job Descriptions for Job Evaluation. The first task of the job evalua- 
tion committee is to obtain adequate job descriptions. The impor- 
tance of the latter as а basis for personnel specifications has been 
emphasized in Chapter 3. Adequate job descriptions are also of vital 
Importance for a system of job evaluation. Jobs cannot be e aluated 
properly unless their nature is fully known. Just as job titles by them- 
Selves are of little or no value in writing personnel specifications, so 
also job titles must be accompanied by full job descriptions when the 
jobs in question are to be evaluated. Moreover, a given set of job 
descriptions is not always suitable for the various types of job analysis 
discussed. in Chapter 3 unless care has been taken to include all 
information required for the different uses to be made of the descrip- 
tions. ‘Therefore, when the job descriptions are prepared, it is de- 
sirable to know (a) what they are to be used for, and (b) what in- 
fon mation about the jobs is needed for all of the proposed uses. When 
iptions are prepared, 


this information is secured before the job des 
the time and cost of doing this work over at a later time are usually 
Saved, 

Evaluation of Jobs. Upon completion of the job descriptions, the 
stem has been developed or 


Jobs are then evaluated by whatever 
adopted by the committee. The various types of systems will be de- 
scribed later. This evaluating process (with most systems) results in 
points, to individual jobs. 


the assignment of numerical values, such : 


Converting Evaluations to Money Values. ^ he next basic process in 
carrying out a job evaluation. program is that of converting the 
evaluations to money values (hourly wages or salaries). A later section 
Will be devoted to this process, so we will not discuss it in detail here. 
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Provisions for Evaluation of New Jobs. No matter how thorough and 
satisfactory a job evaluation program is when it is first installed, pro- 
vision must be made for continual, careful study and evaluation of 
new jobs as they are created. Jobs are not static because work proc- 
esses are not static. The job evaluation committee should be a stand- 
ing committee, and it should meet at regular intervals in order to 
keep the evaluations current with the creation of new jobs and 
elimination of old ones as work processes change. 


Getting Jobs in Line after the System Is Installed. A problem that is 
invariably encountered when a job evaluation system is installed for 
the first time is that some jobs will be found “out of line.” ‘These jobs 
will be of two types—those that have previously had too high a wage 
rate and those that previously have been set too low. 

No problem is encountered in connection with the latter jobs. 
because the rate increase indicated by the ev 


aluation will, of course, 
be accepted by the employ 


ees on these jobs. It is just as important, 
however, to fit those jobs that previously have 


the basic structure. It is obviously unwise, for many reasons, to adopt 
the policy of cutting these rates abruptly, and such a policy should 
never be followed (and almost never is followed) by a plant manage- 
ment. Two procedures are recommended for getting overpaid jobs 
back "in line." First, every effort should be made to upgrade em- 
ployees on such jobs to other jobs that permit them to maintain their 
present rate but that oblige them actually to carn it. Such upgrading 
may at times require special training. When this is the case, it is 
advisable for the company to institute the training and make the up- 
grading as rapidly as possible. 

A second step is to hire any 
the rate determined by the 


been overpaid into 


new workers needed for these jobs at 
job evaluation. If this second step is taken 
without the first, however, different employees on the same job will 
be paid at different rates. Such a situation should be 
rapidly as possible, and should not be 
for a very short time while the tr 


eliminated as 
allowed to exist at all except 
ansition is being made. 


JOB EVALUATION SYSTEMS 

There are several kinds of job ev 
operation. These systems differ from 
and it is always advisable, if at 
system that is to be used befor 


aluation systems in successful 
one another in certain respects 
all possible, to decide on the specific 


e the job descriptions are prepared. 
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By deciding on the system in advance, particular care сап be exer- 
information 


cised to include in the job descriptions whatever spe 
may be required by the job evaluation system to be used. 

Job evaluation systems have been classified in several different 
y be classified according to the 


ways. Lytle? points out that they mi 
method and also according to the tec hnique of measurement used. 
This dual division of systems is perhaps more elaborate than is needed 
to summarize some of the basic plans now in use. We will therefore 
discuss certain plans that fall under five general groupings, as these 
cover the more widely used plans now in operation. 

Scaling of Jobs by Comparing Entire Jobs (Ranking Method). The 
Simplest application of this method is through the principle of rank- 
ing. Under this plan, all jobs are ranked and placed in a continuum 
from highest to lowest. The ranking should be done by a person or 
committee familiar with all of the jobs. In a large plant, where sev- 
eral hundred jobs must be evaluated, this necessary familiarity is 
seldom possessed by any single person, or even by a group of persons. 
This is one of the most serious obstacles encountered in the use of 
the ranking system. It can be minimized to some extent by having 
each rater rank only those jobs with which he is thoroughly familiar. 
Then, by a comparison of rankings given jobs common to several 
raters’ lists, it is usually possible to establish key points in devising 
a scale that will include all jobs. 

The reliability of rankings can be increased by using various psy- 
chological techniques, the value of which has been proved. Among 
these are the method ol paired comparisons (in which the rater com- 
pares each job with every other job) and the pooling of rankings of 
Several raters to obtain average rankings. 

Scaling of Jobs by Comparing Components of Each Job (Factor Com- 
Parison Method). ‘his method is ordinarily known as the "factor 
comparison method." It has been desc ribed in detail by Benge, Burk, 
and Hay. In this method, fifteen or twenty tentative “key jobs” are 
first selected. These are jobs that have present rates not subject to 


C. W. Lytle, Job Evaluation Methods (New York, The Ronald Press Company, 
1946). A comprehensive discussion of job evaluation methods is also given by J. 
1. Otis and R. H. Leukart, Job Evaluation (2nd eds Englewood Cliffs, N.J. Pren- 
tice- Hall, Ine., 1954). 

SE. J. Benge, S. L. H. Burk, and E. N. Hay, Manual of Job Evaluation 
(Ich ed.; New York, Harper & Brothers, 1911). 
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controversy and that are considered by the job evaluation committee 
to be neither underpaid nor overpaid. These jobs are compared with 
respect to factors common to all jobs. The factors used in the Benge, 
Burk, and Hay system are: 

Mental requirements. 

Skill requirements. 

Physical requirements. 

Responsibility. 

Working conditions. 

The “key jobs" are ranked in order on each of the factors men- 
tioned, and all appear in each of the lists. The rankings are made 
independently by approximately ten raters, and are made three times 
by each rater, with periods of approximately one week intervening 
between each rating. 

The going rate (salary or hourly rate) is then divided for cach of 
the tentative key jobs into the amount being "paid" for each of the 
factors covered by the factor comparison system. This division of the 
going rate is done without reference to the prev 
tentative key jobs on the several factors. 

From these two independent procedures two г 
tentative key jobs on each f 


ious ranking of the 


ank orders of the 
actor are determined. The first ranking 
results from the direct ranking of the jobs on the factors. The second 
comes from the ranking of the monetary values that have been allo- 
cated to each job on each factor following the division of the total 
rate for each job into the amounts presumably paid for each factor. 
Any of the tentative key jobs that do not come out with essentially 
the same rank orders in the two independent r: 
eliminated from the list of key jobs. The jobs remaining constitute 
the framework of the factor comparison system for the company 
making the installation. All other jobs in the plant are compared 
with these key jobs, and each is located in its appropriate place on 
each of the factors included in the system. The amounts to be paid 
the job for the various factors are then 
ated rate for the job. 


Comparing Entire Job with a 
Method). In the operation of this method, a series of job-level cl: 
cations or brackets is set up by management or by the committee 
charged with this function. Each Job is then as 
grades. The system is illustrated by such clas 


anking procedures are 


added, which gives the evalu- 


Predetermined Scale (Classification 


signed to one of the 
ae ОГ 
Sifications as junio 
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clerk, senior clerk, principal clerk, and so forth, used in the Civil 
Service system. In operation, this plan usually results in the grade 
location of each job being determined largely by the rate that it 
carried before the job evaluation was made. The plan thus involves 
a tendency to perpetuate any such inequalities as may have existed 
at the outset. 

Comparing Job Elements of Each Job with a Predetermined Point 
Scale (Point Method). This plan, in one of its many variations, is the 
most widely used system of job evaluation. A survey of 72 companies 
having from 100 to 43,000 employees conducted by Smyth? in 1952 
showed that 81 per cent were using a point scale, 13 per cent the 
factor comparison system, and 6 per cent other kinds of systems. The 


percentages were approximately the same for manual, clerical, and 
executive positions. 

Point scales are well illustrated by the system used by the National 
Electrical Manufacturers Association (ordinarily referred to as the 
NI MA system). The same system is also used by the National Metal 
Prades Association. This system requires that each job be studied in 
terms of each of eleven characteristic 


and that one of five degrees 


of each of these characteristics be ass 


gned to the job. The eleven 
characteristics with the points corresponding to cach degree of each 
are summarized in Table 17.2. 

The meaning of each "degree" is clarified by specific "degree" 
definitions, which are an integral part of this system. For example, 
in the National Electrical Manufacturers Association system, the 
"degree" definitions for the various amounts of experience required 
by the job are as follows: 


Degree Amount of Experience Points 
1 Up to three months 99 
2 Over three months up to one year 44 
3 Over one year up to three years 66 
4 Over three years up to five years 88 
5 Over five years 110 


Similar “degree definitions” are included for the various degrees 
of the remaining ten factors or characteristics. This plan has been 
Specifically constructed for the evaluation of shop jobs. A similar 


System, encompz ing a different list of factors, has been designed for 


- C, Smyth, “Job Evaluation Plans," Factory Management and Maintenance, 
1952, [110 (1)], 118-121. 
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TABLE 17.2 
Job Characteristics and Point Values Corresponding to Various Degrees 


of Each Used in the National Electrical Manufacturers Association 
Job Evaluation System 


POINTS ASSIGNED TO FACTORS AND KEY TO GRADES 


First | Second | Third | Fourth| Fifth 
Factors degree | degree degree | degree | degree 
Skill 
1. Education 14 28 42 56 70 
2. Experience — 22 44 66 88 110 
3. Initiative and ingenuity DNI 14 28 42 56 70 
Effort 
4. Physical demand ............ 10 20 30 40 50 
5. Mental or visual demand 5 10 15 20 25 
Responsibility 
6. Equipment or proce 5 10 15 20 25 
7. Material or product. 5 10 15 20 25 
8. Safety of others 5 10 15 20 25 
9. Work of others.. 5 15 25 
Job Conditions 
10. Working conditions 10 20 30 40 50 
П. Unavoidable hazards ........ 5 10 15 20 25 
1 


the evaluation of salaried 


positions; it provides for the rating of 
salaried jobs on the follow 


ing factors: education, experience, com- 
plexity of duties, supervision received, errors, contacts with others, 
confidential data, mental or visual demand, w. 


orking conditions, 
character of supervision 


‚ and scope of supervision. The last two are 
used only when supervisory duties are involved, which means that 
all jobs that do not include supervisory duties automatically receive 
zero points on these two factors. 

Under the operation of this kind of plan, each job receives a total 
number of points (the sum of the points received for each charac- 
teristic). These total point values are then u 
monetary wage scale. 


Job Description Check List. A method of evaluating clerical jobs 
reported by Miles! involves the use of a check list of activities 
performed by the job incumbent. It was found in developing this 
check list that the five operations judged to be most important ap- 


sed in setting up the 


^ 10M. C. Miles, "Studies in Job Ev. 


aluation. 9, y. 
Evaluating Office Jobs,’ 


! alidity of a Check List for 
Journal of Applied Psychol. 


ogy, 1952, 36, 97-101. 
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peared to be the optimum number to consider for evaluation pur- 
poses. For the promotion of good employee relations all operations 
performed are included but the five judged most important are given 
the most weight. 
A definite advan 


ge of this system over the standard point systems 
in evaluating clerical jobs is that it provides for case in re-evaluating 
jobs as they change while a given employee is an incumbent. It is 
“ate secretary may do many things on a job that 


well known that a pri 
her successor (or predecessor) was unable to do. As a new girl de- 
velops the ability to handle these "extra" activities, it seems only 
reasonable that her salary should keep in step with her added respon- 
sibilities. The check list job evaluation system if applied to each job 


at periodic intervals (say every six months) makes it possible to keep 


salaries in line with actual job operations. 


CONVERTING JOB EVALUATION 
RESULTS TO A WAGE SCALE 


Whatever job evaluation system is used, the result is a grading of 
all jobs according to the principles and assumptions involved in the 
plan. Ordinarily this grading is entirely completed before any reler- 


ence is made to the wage or monetary aspect of the work, although 


in some plans the original evaluations are made in terms of cents 
rather than points. Ihe experience of most men in this field has 
shown that original evaluation in terms of dollars or cents is in- 
advisable, because persons on the job evaluation committee are less 
if they think in terms of 


likely to evaluate jobs on an impartial basis 
money values than if they think in terms of points, the money value 
of which has not yet been determined. 

After the evaluations have been completed, however, it is necessary 
to convert the results into money to develop a wage or salary struc- 
ture. A simple and generally satislactory method of making this 
Conversion is through the use of key jobs that are common to various 
plants in the locality. For example, the jobs listed in Table 17.3 
might be found in several plants in a given locality as well as in the 
plant that is revising its wage structure through a comprehensive job 
evaluation program. ‘Table 17.3 also gives for each of the “common 
Jobs" the total points for the job and the "going rate" for the job in 
the locality. 

The point values of the jobs listed in Table 17.3 are plotted 
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TABLE 17.3 


Typical Jobs that Might Be Used in Converting Job Evaluation Results 
to a Wage Structure 


Jobs Common to Several Plants Job Evaluation Local М 
in the Locality Points “Going Rate 
Tool inspector 321 1 95 
Engine lathe operator .. 277 1.60 
Mason 280 1.84 
Millwright 301 1.05 
Pipefitter 289 1.89 
Punch pri 204 1.42 
‘Tool maker 3544 2.00 
Parts wra x 97 281 
к. „ЖИНИ "S 110 88 
Laborer ats 136 1.10 


against the “going rates” for these jobs. The result is illustrated in 
Fig. 17.1. A line is then drawn to show the relationship between 
points and money. This line may be fitted by the method of least 
squares! if great accuracy is desired. For practical use, however, à 
line drawn in by inspection of the points is usually sufficiently accu- 
rate. From this line one may read directly the appropriate rate in 
cents per hour for all other jobs that have been evaluated. Many of 
these other jobs will be unique to the plant in question and will not 
be found in other plants in the locality. The use of a chart such as 
the one illustrated in Fig. 17.1 provides for setting appropriate rates 
for all jobs to form a consistent wage structure. 

Inspection of Fig. 17.1 suggests that every slight difference in points 
results in some difference in hourly rate. In practice, most companies 
(and unions) feel that the inherent lack of perfect accuracy in the 
judgments that underlie a set of job evaluations makes it desirable to 
bracket together jobs of approximately the same point value and to 
consider these jobs as equal in setting up the wage structure. This 
bracketing results in so-called labor grades. The number of labor 
grades found in specific wage structures varies from around eight or 
ten to twenty or twenty-five. The tendency of most current union 


demands in wage contract negotiations is to f 


avor a relatively small 
number of labor grades. 


When the jobs have been bracketed in! 
usually made for wage incre 


abor grades, provision 18 
ases within each labor grade, as illustrated 


HC. C. Peters and W. R. Van Voorhis, Statistical Procedures and Their 
Mathematical Bases (New York, McGraw-Hill P 


Book Co., Inc., 1940). 


D» 
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FIG. 17.1. Job evaluation points of typical "key" jobs plotted against the 
“going rate" for jobs in the locality. 


in Fig, 17.2. Various procedures have been used in granting wage 
increases within labor grades, as well as in upgrading employees to 
higher categories. Some companies use an automatic acceleration 
Schedule under which specified increases automatically become effec- 
tive after a specified period of time on the job. This principle is 
employed most frequently in the lower labor grades and with new 
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FIG. 17.2. Grouping of jobs into labor grades, with the range of rate of each grade. 
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"exact science." As long as any systematic plan is followed that puo, 
vides for all jobs to be studied in terms of the same assumptions DE 
the same other stipulations (such as weights for the factors involvec ) 
the result is far more satisfactory than a wage structure that n 
grown piecemeal, without integration. One study! has shown that 
different job evaluation systems give essentially 
Chesler found intercorrelations 


the same results. 


among six different company systems 
to range from .89 to .93. Two of the systems were factor comp 


arison, 
two were fifteen-factor point systems, one 


a thirteen-factor point sys- 
tem, and one a combination ranking and classification system. Using 
from one to three raters in each plant—raters who were familiar with 
their respective systems—thirty-five standard jobs were rated with 
the six different systems. "These results show that essentially similar 


job evaluation results are obtained with different job evaluation 
Systems. 


The choice of which sy 
choosing from 


tem to use is not, therefore, a problem of 
among several plans, only one of which c 
all the others being wrong. There 


disadvantages to every system, and 
care is almost certain to be better 


an be correct, 
are practical advantages as well as 
any one plan that is installed with 
than no plan at all. The time and 
expense involved in installing and operating a job evaluation sys- 
tem, however, are such that it is advantageous to use a method that 
will accomplish the desired result with a minimum of labor, if the 
results obtained from a simple system are equivalent to those that 
would result from a more complex one. 
Certain basic methods of psychology are 
quantitative study of job ev 
been applied in a series of s 
laborators.!9 Since the 


15 D. J. Chesler, 


ideally adapted to a 
These methods have 
tudies reported by L 
NEMA point system ( 


aluation systems. 


awshe and his col- 
or a system basically the 
“Reliability and Com 
Syster Journal of Applied Psycholo 
16 C. II. Lawshe, Jr. and G. A. Satter, 
Analyses of Point Ratings for Hourly-Paid 
Journal of Applied Psychology, 1944, 28, 189-198, 
C. H. Lawshe, Jr., "Studies in Job I luation: The Adequacy of Abbreviated 
Point Ratings for Hourly- Paid Jobs in Three Industrial. Plants," Journal of 
Applied Psychology, 1945, 99, 175-184, D 
C. H. Lawshe, Jr., and A. Males aluation: 3. An Analysis 
of Point Ratings for Salar -Paid Jobs in an Industrial Plant.” iua Applied 
3 s in a Strial Plant al of Ap} 
Psychology, 1946, 30, 117-128. IR JEA AA 
C. H. Lawshe, Jr. 


parabilit 
gY» 1948, 32, 4 


Y of Different Job Evaluation 

75. " 
tudies in Job Evaluation: 1. Factor 
Jobs in Three Industrial Plants, 


Studies in Job Ev 


» and Salvatore L, Alessi, “Studies in Job Evaluation: + 
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TABLE 17.5 


Correlations Obtained between Ratings on Selected Factors and Total 
Point Ratings in Three Plants 
Correlation with 


Selected Rating Scale Factors Total Points Based 
on 11 Factors 


Plant A 
Experience (or learning time) .96 
Experience (or learning time) plus hazards .. {=й 97 
Experience (or learning time) plus hazards plus education 98 
Plant B: 
Experience (or learning time) ...... ‚98 


xperience (or learning time) plu 299. 


xperience (or ning time) plus initiative plus 


sibility for the safety of other .96 
Plant С: 
Experience (or learning time) .86 
Experience (or learning time) plus hazards . " 491 
Experience (or learning time) plus hazards plus initiativ .93 


same) has been more frequently used than any other, 7 Lawshe first 
made certain statistical analyses of the results of several NEMA-point- 
system installations to determine whether approximately the same 
results could have been obtained by the use of a simplified system 
involving fewer characteristics to be rated. 

Using a standard statistical technique,!* a determination was made 
of which single factor, which two factors, which three factors, and 
So on, give point ratings that correlated highest with the total point 
ratings. The results obtained in three different plants using the 
NEMA system (or a slight modification of it) are summarized in 
Table 17.5. 

In each case the correlations obtained between the most influential 
— 

Analysis of Another Point Rating Scale for Hourly-Paid Jobs and the Adequacy 
of an Abbreviated Scale," Journal of Applied Psychology, 1946, 30, 310-319. 

C. H. Lawshe, Jr., and R. F. Wilson, "Studies in Job Evaluation: 5. An Analysis 
of the Factor Comparison System as It Functions in a Paper Mill," Journal of 
Applied Psychology, 1946, 30, 426-4 

C. H. Lawshe, Jr. and Ri E. V on, "Studies in Job Evaluation: 6. The 
Reliabi ty of Two Point Rating Systems,” Journal of Applied Psychology, 1947, 
` 5-365 


5. 


myth, op. cit. 

18 The Wherry-Doolittle Technique, one of the basic statistical methods used 
for this purpose, is described by Stead, Shartle, et al., Occupational Counseling 
Techniques (New York, American Book Company, 1940), 245 fl. 
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COMPUTED RATING - THREE ITEMS 


TOTAL POINT RATING - EL 


EVEN ITEMS 


FIG. 17.3. Graph showing ratings computed from | 
against total point ratings (all eleven items) for 247 job: 
shaded areas define the labor grades designated by the 


hree scale items plotted 
5 in Plant А, The eleven 
numbered arrows. 


three characteristics and the tot 
factors were so high th 
factors was negligible. 


al points determined from all eleven 
at the contribution of the remaining eight 

The facts summarized in T 
learning time) is the most important single [ 
total points for the jobs evaluated in all th 
also be noted that hazards appe: 
factors in two of the pl 
show that three job characteristics give 
purposes, are statistically equivale 
of a more extensive system. 

Fig. 17.3 is a graphic represent 
Plant A showing the 


"able 17.5 show that experience (or 
actor in determining the 
ree of the plants. It will 
among the 


most important three 
ants, as does initiati 


е. The results ШЕ" 
results that, for all practica 
NL to those obtained from the use 
ation of the 


ined in 
results obtained i! 
accuracy with which the ү 


à r each 
tal points foi eacl 


—. ~ 
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TABLE 17.6 
Discrepancies between Total Point Ratings (Eleven Factors) and Ratings 


Computed from Three Factors for Plant A 


NO. OF JOBS BY LABOR GRADE DISPLACEMENT 
POINTS OF | === кте == 
DEVIATION Displaced Displaced 

Same Labor One Labor | Two Labor | АП Jobs 

Grade Grade Grades | 

Е i — | i | 
0-4 68 | 9 | | 77 
5-9 | 48 | 27 | | 75 
10-141 | 20 28 48 
15-19 | n | 21 32 
20-24 6 2 8 
E ) 1 4 
І 1 | 2 
: 1 | 1 
Votals | 153 2 | 947 


job can be predicted from a knowledge of the points assigned on only 
three characteristi 
The shaded ат 
chart it is apparent that the vast majority of jobs fall in the same 
labor grade when evaluated on the basis of the stipulated three char- 
acteristics as when evaluated on the basis of all eleven factors. 


—namely, experience, education, and hazards. 


s in Fig. 17.3 delineate labor grades. From this 


A summary of the effectiveness of the abbreviated three-factor sys- 
tem in Plant A in terms of number of jobs in which the discrepancy 
in placement between it and the total point rating is one, two, or 
three labor grades is shown in Table 17.6. 

Table 17.6 shows that only seven jobs deviate from their original 
placement by more than 94 points, the approximate range of points 
Covered by one labor grade in this system. 

In an investigation of the type summarized above, it is possible 
hat a small number of factors can be extracted from the original 
set so that for the plant installation under investigation the job 
Evaluations yielded by the complete set of factors will be practically 
duplicated by the abbreviated system, even though the shortened 
Scale would not work equally well as an abbreviation of the same 
Original system in other plants. Otis and Leukart!? have therefore 


19 Otis and Leukart. op. cit., 126. 
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formulated a question about the general applicability ofa 3 
scale. They ask: “How would one go about building an кона а 5 
scale? There is no way ol knowing which one of the өче 
obtained by Lawshe would best apply to a given plant. 1 
Leukart point out that to decide upon one particular shortened 50 a e 
that will accomplish the same results as a longer scale in any giy En 
plant, the longer scale would first have to be used with all of the jobs 
and statistical analysis then made to identify 
will work best as an abbreviated scale for th 
lation. They state that the savin 
very great. 

To test whether 


the specific factors that 
at particular plant instal- 
gs in time therefore would not be 


this criticism js valid, Davis and Tiffin? selected 
three factors, each of which appeared in 
diction equations developed by Lawshe,2 
equation to eight entirely different job ev А 
of the eight installations were NEMA plans, and five were modified 
point systems. The three factors used were experience, initiative and 
ingenuity, and hazards. The corre] 


at least two of the three pre- 
ind applied this prediction 
aluation installations. Three 


ations obtained between total 
€ three factors are summarized 
7.7. For each of the three NEMA installations the three 
ations of .94 or higher with the total points 


ors. For four of t] 
were not NEMA plans the corres 


above. For only one of eight install 
the correlation too low 
abbreviated scale. This 
using a job evalu 
from those includ 


le five point systems that 
ponding correlations were .91 or 
ations studied, in Company 5, was 
to justify predicting tota] points from the 
one company was 
ation System that includ 
ed in the NEMA plan. 
It would thus seem that an 
the same results as 
need to be develoy 
plied. 

Salary jobs 


a public utility and was 
ed factors quite different 
abbreviated sy. 
a longer system, and th 
ped specially for every 


stem does give essentially 
at the short system does not 
plant where it might be ap- 
are ordinarily evaluated by 
from the system used with hourly 
that includes eleven factors for th 


а system that is different 
rate Jobs, J he NEMA has a system 
€ evaluation of salary jobs. Lawshe 
20 M. К. Davis and J. Tiffin, “Cross Validation of an Abbreviated Point Job 
Evaluation System,” Journal of Applied Psychology, 1950, 34, 295-998, 

мсн. Lawshe, Jr; “Studies in Job Evaluation: 2. The Adequacy of Ab- 


breviated Point Ratings for Hourly-Paid Jobs in Three Industrial Plants.” 
Journal of Applied Psychology, 1945, 99, 177-184, 


. 0 1 ia 
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TABLE 17.7 


Correlations between Total Points and Total Points Predicted from Three 
Factors in Eight Job Evaluation Installations 


No. of 
Company Jobs Correlation 
No. 1 NEMA зи .96 
No. 2 N 126 
605 


Non-N А Point Systems 
No. 12 factors 98 
No. 11 factors 69 
No. 6. 10 factors 96 
No. 7, 11 factors 3 .96 
No. 8, 23 factors 229. x)! 


and Males 
this cleven-factor system can be practically duplicated by an abbrevi- 


? have reported a study showing how the evaluations of 


ated system containing only one, two, or three of the original factors. 
The correlations between results obtained from a reduced number 
Of characteristics and total point values based upon all eleven factors 
are summarized in Table 17.8. 

In the results for salaried jobs, as in those previously discussed for 
shop jobs, the experience factor is shown as the most important single 
characteristic. Also, as in the former instance, ratings based on only 
three factors are revealed as equivalent to those based on the larger 
number of factors. 


TABLE 17.8 


Correlations Obtained between Ratings on Selected Factors and Total 
Point Ratings for Approximately 400 Salary Jobs 
Correlation with Total 
Points Based on 11 Factors 
.93 


Selected Scale Factors 


Experience plus complexity of duti 
Experience plus complexity of duties plus character 
Of supervisſen e. 


98 


The preceding discussion has been concerned with work on ab- 
breviating the NEMA point systems of job evaluation for shop jobs 
and salaried jobs. The question тау: rise whether the same pattern 
of results would be obtained if another type of point system were 
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12 
similarly analyzed. In answer to this question, — аа 
report a study in which the same type of analysis was mac e of rating: 
obtained with a point system differing from the NEN 
that each job is rated on seven characteris 
finer categories or degrees for each of the [ 
ratings are translated into "rating factors" 
sion chart for the purpose of 
17.9 summarizes the 


IA system in 
ics by means of more and 
actors, and that the point 
by a logarithmic conver- 
assigning monetary equivalents. Table 
results obtained from this analysis. 

From the correlations summarized in T 


the stipulated three factors g 
those obtained from the more 
After observing 


able 17.9 it is apparent that 
ive results practically identical with 
elaborate system. 

the results of statistic 
systems of job evaluation, the 


corresponding steps tow 


al simplification of point 
question may be raised as to whether 
ard simplification of other kinds of job 


TABLE 17.9 


Correlation Coefficients between Ratings on Selected Scale Factors and 
Total Point Ratings Obtained with a Point System 
Differing from the NEMA System 
Selected Factors Correlation with Total 


Points Based on 7 Factors 
Responsibility ........... .92 
Responsibility plus man „97 
Responsibility plus 
HOWE! acus ИНИ .98 


TABLE 17.10 


Correlation Coefficients b. 
Total Points Obtained 


etween Ratings on 
with the Factor Co 
Job Evaluation 


Selected Factors and 
mparison System of 


Selected Factors Correlation with 


Original Ratings 
n Р g 
Skill requirements alone 


NIC RUM Ri ER T cae ‚94 
Skill plus working conditions.. EA 97 
Skill plus working conditions plus mental require- 

. ы NINE ia 99 


evaluation plans will be equ A similar type of statistical 
analysis of the factor con m as inst 1 
has been reported by Lawshe and Wilson 24 
E Lawshe and Alessi, op. cit, 

?4 C. II. Lawsh Jr., and R. p. Wilson, 
Analysis of the Factor Comparison 
Journal of Applied Psychology, 1946, 


ally effective, 


1parison syste alled in a paper mill 


Here also the results 


"Studies 
System as It 
30, 496-434. 


. е xus ЩЙ 
in Job Evaluation: Sen 
Functions in а Paper Mill, 


— < 
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show that a reduced number of job characteristics give results that 
correlate almost perfectly with the total factor evaluations. These 
correlations are summarized in Table 17.10. 

The fact that fewer than the original number of factors are neces- 
sary to give essentially identical results is also shown in a study by 
factor salary 


Howard and Schutzes These men factor analyzed a 12 
job evaluation plan and found that a single fundamental factor cor- 
responding to Lawshe's "Skill Demands" accounted for 99 per cent 
of the variance in total points. Oliver and Winn?* report similar 
results. ‘They found that six [actors of an 18-factor point system plan 
x-factor 


account for most of the variance of the system. The short 
system classified 62 of 86 salaried jobs in same salary grade as the 18- 
factor plan and there was a discrepancy of only one salary grade in 
the cl 


sifications of the remaining 24 jobs. 
From the results of the several comprehensive studies reported by 
Lawsl it seems rather clear that job evaluation results 


and others 
Statistically equivalent to those derived Irom more elaborate systems 


can be obtained from a very much abbreviated plan. 


RELIABILITY OF JOB EVALUATION 


Any form of job evaluation is basically an attempt to measure the 
relative worth of various jobs by a process of individual, pooled, or 
committee judgments. The ratings obtained (regardless of the system 
in use) should have a sati factory reliability, just the results of any 
other type of measurement must have a satisfactory 
usable results can be expected. Other things being equal. if two sys- 
tems have different reliabilities, the one with the higher reliability 


reliability, before 


Should always be chosen. 

In order to estimate the reliability of the most commonly used 
point system (the NEMA plan), and also to estimate the reliability 
tem based upon the work summarized in the 


Of a simplified point s 
preceding sections, a series of reliability studies has been conducted 
In this work, forty job de- 


and reported by Lawshe and Wilson. 


X. II. Howard and H. G. Schutz, "A Factor Analysis of a Salary Job 
Evaluation Plan Journal of Applied Psychology, 1952, 36, 243-247. 
- A. Oliver and А. Winn, "An Abbreviated Job Evaluation Plan for Salaried 


II. Lawshe, Jr. and R. F. “Studies in Job Evaluation: 6. The 
Reli bility of Two Point Rating Systems, Jownal of Applied Psychology, 1947, 


510 WAGES AND JOB EVALUATION 


scriptions of commonly known jobs were chosen for evaluation. 
Twenty men experienced in job evaluation made the ratings. Each 
job was rated by five men using the NEMA plan, and also by five 
other raters using a simplified plan that included only four factors. 
Each rater made his ratings independently. The four factors included 
in the simplified plan were chosen after factor analyses had been 
made of several more elaborate systems. These factors were selected 
to cover as fully as possible the basic characteristics revealed by the 
several factor analyses. 

The results of the reliability investigations of the two systems are 
summarized in Table 17.11. In this table, the factors used in the 
NEMA system are listed in column (1), in the order of their obtained 
reliabilities. The reliabilities, listed in column (2) 
computing the coefficient of correl 
rater and those of every other г 


» were obtained by 
ation between the ratings of each 
ater for each factor in the list. The 
average of the correlations thus obtained was t 


aken as the best esti- 
mate of the reliability of a single r: 


ater on the factor, In column (3) 


of Table 17.11 are given the “stepped up” reliabilities, i.e., the values 


TABLE 17.11 


Reliability Data on the NEMA Job Evaluation S 
Point System Involving Four F. 


ystem and a Simplified 
actors 


NEMA System Simplified System 
(1) Орр ie D 
: (4) (5) (6) 
Factor Factor 7 "5 
—— — — — —— —— — - IDA 
CFC ĩ ылды за Ga arni { ў 7 
ence : Я “| Learning period |,| .86 | .97 
ative and ingenuity 
Education UP Ee Рат General se hooling 70 .95 
Responsibility for safety of others 
Working conditions Working condi 
x9. ПОПА ae ay ‚61 89 
Responsibility for work of others. , 84 m 
Physical. demand 82 
Responsibility for equipment or 
processe 0А к 
Responsibility for materia }.40 77 
Mental or visual demand „ 
Unavoidable hazards . 8 cll a. [Job hazards 51 84 
Аан 28 | аға ха. 7 d 
ШОВ ОВ vs eese co ocn “14 94 Total Points 89 „98 
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that would be expected if averages of the ratings of five raters work- 
ing independently were used consistently. 

The four factors included in the simplified system are listed in 
column (4). Each factor is located to correspond with the approxi- 
mately equivalent factor of the longer scale. 

Columns (5) and (6) give, respectively, the obtained and “stepped 
up" reliabilities of the factors of the shorter scale. At the bottom of 
the table are given the obtained and “stepped up” reliabilities of the 
total scales. 

It will be noted in Table 17.11 that the factors of the shorter scale 
are all higher in obtained reliability than the corresponding factors 
of the NEMA scale, and this is true whether one considers the ob- 
lined reliabilities or the "stepped up" reliabilities. It will be further 
noted that the reliability of the total shorter scale is higher than the 


corresponding reliability of the longer scale. 

The greater reliability of the shorter scale may be due in part to 
the use of more carefully worded descriptions of the degrees of the 
Various characteristics, rather than to the mere fact that a shortened 
Scale is being used. Familiarity with the scale and the experience 
With its use will not explain the results, because the majority of 
raters using the NEMA scale had had practical experience with it, 
whereas none of the raters had ever seen the shortened scale before 
the experiment. 

Table 17.11 also shows that the obtained reliability of the total 
NEMA point ratings is lower than that ol several of the individual 
factors in this system. In the case of the simplified system, the total 
Points resulted in a higher reliability than. that obtained for any 
Specific factor. 

The study by Chesler,? 
reliability of job evaluation. 
! valuated the same thirty-five standard jobs 
standard job evaluation manual with 
The evaluations made by each 


х referred to previously, also deals with 
In this study seven raters from seven 
different companies each e 
from job descriptions. А 
twelve factors was used by all raters. 
rater were correlated with those from every other rater. The correla- 
tion coefficients ranged [rom .93 to 99, with an average of .97. These 
results indicate that different raters, 
agree very closely with each other in the 
These findings also indicate that: (1) The 


using the same manual and 


evaluating the same jobs, 
JOb evaluations obtained. 


28( x 
Chesler, op. cit. 
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ratings from a shortened system correlate very highly with the es 
of longer systems, (2) The findings are essentially the same for = үү 
jobs and salaried jobs, (3) The effect of shortening the system is 15 
same for point systems and for the factor comparison system, and C ) 
Ratings obtained from any standardized point system have a satis- 
factory degree of reliability. | 

In the light of these findings—that job evaluation systems consist- 
ing of only a few factors give essentially the same results as systems 
involving many more factors, and that a shortened system is at least 
as reliable as a longer system—it would seem advisable in the future 
to make greater use of ystems considerably shorter than many that 
are in current use. 


SUMMARY 
Perhaps the primary implication of this discu 
tion is in terms of emphasizing the utility 
atic, quantitative analysis of inform 
systems that are in actual use, or th 
tion. Such an an 
th 


ssion of job evalua- 
to management of a system- 
ation relating to job evaluation 
at are being considered for adop- 
alysis can provide management with information 
at can be useful in making more adequate decisions regarding job 
evaluation programs. 

The measurement, quantification 
central to the principal point of view that the writers have attempted 
to emphasize throughout this text. In the fielc 
ment, as well as in other areas, there 
facts when making 


‚апа analysis of data is, of course, 


Гог personnel manage- 
are no substitutes for solid, hard 
decisions. The systematic application of some of 
the methods and procedures discussed in this book offers considerable 
promise of providing pertinent facts about some of the human prob- 


lems in business and industry that can be used in making decisions 
directed toward their solution. 


APPENDIX A 


ELEMENTARY DESCRIPTIVE 
STATISTICS 


DESCRIPTIVE VS. SAMPLING STATISTICS! 


Two basic purposes are served by statistical methods. One of these is 
to describe a body of data. This is done by means ol descriptive 
Statistics, which deals with the reduction ol a body of data by means 
ol graphic methods, computational methods. vielding numerical 
measures, and tabular methods. The sole aim of descriptive statistics 
is to reduce the original data to charts, graphs, averages. and the like 
So that the salient facts concerning the data will be more apparent. 
The second purpose of statistical methods is to enable the ex- 
perimenter to learn how safely he can generalize from descriptive 
Statistics obtained on a sample. This approach is known as sampling 
Slatistics, It involves applications of the mathematics of probability 
and isa very important part of the field of industrial psychology. 
This appendix will deal only with certain concepts of descriptive 
Statistics, but the importance of sampling statistics should not be 
industrial psychology 


Underestimated and every serious student ol 
should become familiar with these methods. 
When many measurements, such as scores or other data, are to 
be summarized or interpreted, the use of some form of statistical 
procedure is usually desirable. H a considerable amount of raw data 
is involved, a simple listing of the data is of little value. Such a listing 
Will not tell us, for example, how the data are distributed, how much 
they vary, or where in the total distribution they tend to cluster. 
Further, such a listing is of little value in indicating how the data 
compare with, or are related to, other sets of data collected under 


ў 1 The distinction between descriptive and sampling statistics is carefully drawn 
Y John G, Peatman, Descriptive and Sampling Statistics (New York, Harper & 


Brothers 1947). This book contains a clear and comprehensive treatment of 


both areas, 
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other circumstances. Before a meaningful interpretation of the data 
can be made it is necessary to reduce them toa chart or to one or two 
single numbers that may represent the data as a whole. 


GRAPHIC REPRESENTATION OF DATA 


The Frequency Distribution and Polygon. A frequency polygon, con- 
structed from a frequency distribution, is a graphic representation 
of a set of data. The construction and interpretation of a frequency 
polygon may best be explained by an example. Suppose sixty em- 
ployees on an inspection job have detected the following number of 
flaws of a certain type during one week of work: 


TABLE 18.1 


Number of Flaws Detected by Each of 60 Inspectors During One Week of 
Work 

15 36 40 37 32 13 35 20 33 36 33 16 38 19 33 34 91 

36 25 29 27 39 42 31 21 26 98 53 93 5] 21 o5 39 98 

30 31 32 30 29 49 39 30 44 34 37 35 38 35 41 37 43 

49 38 92. 46 41 47 48 34 


From a gross, or even a detailed, inspection of these sixty values 
one cannot answer such questions as: What is the typical number of 
defects spotted by an average inspector in a week? How much dif- 
ference is there between the best and poorest inspectors in spotting 
defective materials? Is there any preponderance of good, poor, or 
average ability represented in the performance of these inspectors? 

Such questions as these may be answered at a glance if the data 
are grouped and presented in a chart. One variety of such a chart 
is a frequency polygon. The steps involved in constructing a fre- 
quency polygon are as follows: 

l. Determine the range of the values in the raw data. Quickly 
glance through the data to determine the highest and the lowest 
values. The range is the diflerence between these values. In the case 
of the sixty inspector records, the highest figure is 53 and the lowest 
is 18. The range is therefore 53 — 13 — 40. 

2. If we find that the range of the data is large (that they are 
widely spread), it will be more convenient to group them by intervals 
(class intervals, abbreviated ci.) with a range in each c.i. of more 
than one unit. The ci. is a group of adjacent scores of such a 57е 
that from twelve to eighteen cis cover the range of the whole 
distribution or all of the data. With a range ol forty, a c.i. of 2 would 
require twenty groups; a c.i. of 3, fourteen groups; and a c.i. of 4, ten 
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groups. In our illustrative problem, a c.i. of 3 is therefore the proper 
517€ to use. 

A simple rule of thumb that is helpful in deciding upon the correct 

size ol the c.i. is to divide the range by 15 (15 because, on the average, 
this is the most desirable number of ) and take as the c.i. the 
Whole number nearest to the quotient. In our problem, the range 
divided by 15 would be 10 + 15 = 2.66. As 3 is the whole number 
Nearest to 2.66, 3 would be the size of the c.i. to be used. 
i 3. Arrange the adjacent c.i/s in a column, leaving a blank space 
immediately to the right of this column. The arrangements of the 
Cel. 8 preparatory to the construction of a frequency distribution 
appear as follows: 


TABLE 18.2 


Class Intervals to Be Used for Illustrative Data in Table 18.1 


1. Place a tally mark for each value in the original list of raw data 
Opposite the appropriate class interval. As the first value among the 
SIXty listed in Table 18.1 is 15, the first tally mark should be in the 
х 5-17 c.i. The second value, 36, is represented by a tally mark in the 
36-38 c.i. Usually it is advisable to tally the fifth entry in cach c.i. 
With a line across the preceding four tally marks. This simplifies the 
Hunting of tally marks at a later time. When all entries have been 
Made, that is, all data tabulated, the frequency distribution appears as 


5. Lay oll appropriate units on squared (cross section. Or graph) 
Paper so that a graph may be constructed on which the mid points ol 
Ule c. s dre plotted on the base line and the frequencies or number 
ol c . When this is done, the fre- 


ases in each c.i. on the vertical a ў 
Ччепсу polygon shown in Fig. 18.1 is obtained. 
lo one familiar with the concept of a frequency polygon, the 
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TABLE 18.3 


Cless Intervals, Tally Marks, and Frequencies (f) for tllustrative 
Deta in Table 18.1 


Class Intervals (c. i.) Tally Marks Frequency (7) 
РЕ i 2 


51- 


9 


Total 260 
graphic illustration in Fig. 18.1 is a much more meaningful repre- 
sentation of the data than the list of values shown in Table 18.1, or 
the frequency distribution shown in Table 18.3. ‘The Irequency 
polygon makes apparent at a glance that the typical or average 
inspector detected around thirty-five defects during a week of work, 
that the operators range or vary [rom some who detected only thirteen 
delects to others who detected fifty-three, and that a majority of the 
operators are fairly near the average in ability (that is, that not 50 
many are very high or very low as are near the average). In summa- 
rizing psychological data it is a definite advantage to be able 10 
present all of the major facts in a single graphic presentation of this 
type. 

Ina frequency polygon such as the one shown in Fig. 18.1 the 
area between the curve and the base line is determined by the number 
of cases (called N) the graph represents. "Thus, a curve portraying 
120 cases would cover twice the area of the curve shown (if the Gis 
are the same for both distributions), and a curve portraying 600 cases 
would cover ten times this arca. This is no disadvantage in many 
cases, but situations sometimes arise in which it is desirable to keep 
the total area under the curve the same, regardless of N or the 
number of cases. To meet this situation we may plot the percentage 
of cases rather than the number of cases falling in each c.i. This may 
be accemplished by dividing each f value in Table 18.3 by the total 
number of cases in the distribution. Each quotient thus obtained 
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NUMBER OF FLAWS DETECTED — MIDPOINTS OF C.I'S 


FIG. 18.1. Frequency polygon of illustrative data in Table 18.3. 


indicates the percentage of cases from the total falling in the respec- 
tive ci. These computations are indicated in Table 18.4. 

П the percentages shown in the last column of Table 18.4 are now 
plotted as the ordinates (vertical axis points) of a [requency polygon, 
the chart shown in Fig. 18.2 is obtained. 

When a frequency polygon is to be compared with a number of 
other polygons, and when the important facts to be compared deal 
with the central tendencies and general form of the distributions 
rather than with the different number of s plotted in each, the 
‘percentage method” ol plotting a frequency distribution is preferred 


to the “total-number-of-cases method.” 
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10 13 16 19 22 25 28 3! за 37 40 43 46 49 52 55 
NUMBER OF FLAWS DETECTED MIDPOINTS OF C.I.S 

FIG. 18.2. Frequency polygon with ordinates as percentages for 


illustrative data in Table 18.4. 
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We may define a frequency polygon, in the light of the above 
description, as a curve that portrays data graphically and that is so 
drawn that the base line represents the varying values of the original 
data and the ordinates represent the number of cases (or percentage 
of cases) at each of the raw data values. 


TABLE 18.4 


Frequency and Percentage of Cases in Each С.І. for Illustrative Data in 
Table 18.1 


Calculation 


Class Intervals Í of Percentage Percentage 
51-53 2 260 8 
48-50 2 3 
45-47 8 5 
42-44 4 7 
39-41 6 10 

9 15 

9 15 

7 12 

5 8 

-26 4 7 
21-23 4 7 
2 3 

9 3 

1 2 

Total = 60 7т00 


The Normal Distribution. The shape of the frequency polygons shown 
in Figs. 18.1 and 18.2 is typical of the kind of distribution usually 
found when data obtained from a group of people are plotted. It 
will be noted that the curves are approximately “bell-shaped,” that 
is, they are high in the center and taper off toward the base line at 
both ends. If we were to divide the area under such a curve by draw- 
ing a perpendicular line from the central high point to the base line, 
the two parts would be approximately equal in area and would be 
bilaterally symmetrical in shape. It is well recognized that all, pr 
nearly all, measurements of human traits and abilities result in 
distributions of approximately this form. Such distributions are 
called normal distributions. A strictly normal distribution conforms 
to a symmetrical bell-shaped curve that is defined by a mathematical 
equation, the basis of which is beyond the scope of the present dis- 
cussion.? It will suffice for the beginning student to know that: 

1. A normal distribution is bell-shaped, that is, it is high in the 
center and low at both ends. Its two halves are symmetrical. 


5 331 f. 


KK ³˙·— ⁰üm— ~ 
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E. Measurements obtained from a group of persons usually ap- 
proximate this type of distribution. 


MEASURES OF CENTRAL TENDENCY 


es 

Pre ый ыш ed polygon is helpful in giving an immediate 
i atin, sed neo of a set of data, that is, indicating general trends, 
Went the еп able to present certain quantitative figures that supple- 

graphic picture. One of the most useful of such numerical 
al tendency of the data. A measure 
a single figure or value that is 
Three such measures that are 
an, and the mode. 


квй Y measure of the centr 
аат tendency may be defined as 
in Con ative of the entire set of data. | 
Th ET use are the arithmetic mean, the medi 
eg MN Mean. The arithmetic mean, sometimes simply called 
number pe be Чепте as the sum of the measures divided by the 
that could 1 t Or it may be thought of asa point of balance 
ilie ere er Кш. if all values in the distribution were assigned 
physicist hale M and then arranged along a horizontal beam. The 
Which tie light define it as that point in the distribution around 
n de momen are equal. у | ! { 
Irequenc SERR of the sixty values previously discussed from which a 
the 1 polygon was constructed, the mean is obtained by finding 
al of the sixty measures and dividing this total by 60, thus: 


—— 2 99: 


i " Sum of measures 2016 is 
Arithmetic Mean (4.M.) = - N = 60 33.6 


the exact value of 


This is : А 
is is the procedure followed in computing 
i shorter method 


the ay: 
x ams mean of any set of values. In practice, а cene ret 
and yi үн utilizing data as tabulated in a frequency е Ф i pk a 
йел 8 ding an appre ¿imation (rather than the exact ха le © і t " 
tabul; Is often used. "This shorter method assumes that gae hg 
Siu in a frequency distribution has the same value as t ere > 
tion A the c.i. in which it falls. For further convenience inen ru а 
Selects зе mean is first computed in ci. units from an arbitrary pase 
of d near the center of the distribution at the midpoint or ойе 
as 155 ет The base selected is entirely arbitrary—1t m ү token 
of vi Pol in the distribution. We have chosen one near the center 
It e distribution to simplily computation. ae І | У 
y this method is applied to the frequency distribution in Table 
3 the arrangement shown in Table 18.5 is obtained. 
In the above tabulation the d column represents the number of 


3 Ibid, 151 i 
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c.i, units each c.i. is located above or below the c.i. arbitrarily chosen 
as the base for calculations. In the c.i. 51—53 there are two scores. 
This c.i. is 6 c.i. units above the arbitrary base. Thus, in computing 
the A.M. in c.i. units from the arbitrary base, these two scores would 
each have a value ol 6, resulting in the number 12 that appears in the 
fourth, or fd, column. In like manner, there are two scores in the 
c.i. 48-50, and these two scores are each 5 c.i, units above the arbitrary 
base, resulting in the number 10 that appears in the fd column. All 
scores tabulated in сїз below the arbitrary base are represented by 
negative values in the fd column. The algebraic sum of this column 


TABLE 18.5 
Computation of the Arithmetic Mean from a Frequency Distribution 
í d fd 
2 6 12 
2 5 10 
3 4 12 Formula for Computing AM. 
4 3 12 A.M. = M? + cilo) 
6 2 12 M? sumed mean 
9 1 9° c.i. = size of c.i. 
9 0 0 ууа summation of de- 
7 -1 —7 C= м TCviaions from as 
5 = —10 sumed mean di- 
24-96 1 —3 —12 vided by N 
21-23 4 —4 —16 7 
1820 2 —5 —10 AM. = 0 "us ) 
2 —6 —12 
1 —7 7 = 34 88 = 365 
60 уа= 7 


(Xfd) divided by the number of cases indicates how far the computed 
mean will deviate from the assumed mean (base) in terms of c.i. units. 
From the tabulation, this deviation in c.i. units from the arbitrary 
base (assumed mean) is defined as: 
a" ; ТР" xfd 
Deviation in c.i. units from base = 7 — 
? 
Carrying through this computation for the data under consider 
tion shows that: 


— " А " Xd = 
Deviation in c.i. units from base =~ 2, =—.117 
N 60 
This is interpreted to mean that the A.M. is . 17 of a class interval 
below the midpoint of the arbitrary base (see formula in illustrative 
problem). In order to transmute this deviation (—.117) into raw 


etl 


ELEMENTARY DESCRIPTIVE STATISTICS 521 


гаа ps 3 sould multiply it by 3 (the size of the class interval). 
ы с ну ol raw score units, the Чун 18 — 5. The mean, 
itn 8 ed by this method, is therefore 55 raw score units below 
1185 "a of ihe 39 сі As the midpoint of this is 34, the 

31 — 35 — 33.65. This approximation does not agree 


ы, г Атар 10 justify its use in many cases. The student may 
solütions ння essentially the same procedures are used in both 
Monete ni ! He pracsiure in using the ‘exact method may be 
iis. Е : as — ing the computation of a mean by assuming the 
units, and ai computing the deviations from zero in raw score 
їй „and dividing their sum by N as in the short method. 
a Н median is a measure of central tendency defined as 
ure dst m mw that exceeds, and is exceeded by, half the meas- 
which 50 a 5 that point in the distribution above and below 
method "E ^ cani ol the values lie. A logical (though laborious) 
lati in r аа the median ‘consists in arranging all the raw 
half of re order from lowest to highest and counting ofl the bottom 
hiethed he measures. The value at this point is the median. If this 
is followed for the data in Table 18.1, the following arrange- 


mei i 2 
it of the scores is obtained: 


TABLE 18.6 


Arrangement of Data for the Computation of the Median Directly 


from Raw Data 
34 32 29 26 21 
25 20 


45 41 38 36 


1 40 38 36 34 

13 39 37 33 19 

4p 39 37 33 16 

12 39 37 33 15 
21 13 


11 38 36 34 32 30 26 2 


t counting from the lowest score up. we find that the thirtieth from 
ean end is 34, and the thirty-first from the low end is "e 5 The 
Mime score would therefore be 34. If there had been а inar ms 
the cen the thirtieth and the thirty-first scores, the median would be 
“oe halfway between these scores. If an odd number ol cases 
м. included in the original set of scores (as 61 instead of 60) the 
ч 1e middle score. 

as the mean may be conveniently 
distribution. To illustrate 


1 an would be the value of tl 

Теми ; 

ap ! practice, the median as well 
Proximated from a tabulated frequency 


.... 
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this process we may use the same frequency distribution previously 
discussed. The computations are shown in Table 18.7. 

Knowing that sixty cases are included in the distribution, it is 
necessary to find the score that separates the lower thirty from the 
upper thirty. The value of this score is the median. Counting up 
from the lower part of the distribution, we first fill the column cumu- 
lative f, which indicates for each c.i. the number of cases in and below 
that c.i. 

It will be noted that twenty-five cases are included in or below 
the 30-32 c.i., and that thirty-four cases are included in or below the 
33-35 c.i. The median, or point midway between the thirtieth and 
thirty-first case, must therefore be within the 33-35 c.i. Now if we 
assume that the nine cases in the 33-35 c.i. are distributed evenly 
throughout this interval, we must go up into this c.i. far enough to 
cover the lowest five of these nine cases in order to reach the median. 
This may be illustrated graphically as follows: 


Cases in this c.i. 


E EST. pan vae Re Median 
c.i. 33-35 34 


53 


А It will be noted that the “real limits" of the 33-35 c.i. are con 
sidered 32.5 and 35.5; that is, the c.i., extends one-half a score unit 
above and one-half a score unit below the tabulated values. This 15 
necessary because otherwise there would be a whole unit between 
each pars of adjacent c.i.'s that does not logically fall in either c.i. . 

In this case, the median would be five-ninths of the size of the c. 
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ан to the lower limit of the c.i., or Median = 94(3) + 32.5 
eee e dillers slightly from the value computed by arrang- 
81090 ү BE QS in rank order, but the approximation is sufficiently 
ү justify its use in most instances. Exactly the same procedure 

de followed in defining other points in the distribution, for 
ehe point in the distribution 


exa > pus > 
imple, the twenty-fifth percentil 
above which 75 per cent 


bek 1 
OW w „15 OF r . 
elow which 25 per cent of the scores lie and 


lie, 
TABLE 18.7 
Computation of the Median from a Frequency Distribution 
Ch : 
“88 Intervals Í Cumulative f Formula for Median 

: (=) 
3 IId. Ii. — 
: fs 
^ 1 — lower limit of ci. within which 
9 median lies. 
9 c.i. = class interval 
{ 1 in 
7 xs z of the scores. 
ў; m no. of scores in all c.i.’s below L 
f, = no. of scores in c.i. in which me- 
E din falls. 
o 
1 


Total 60- 
a Mode. A third measure of central tendency is ET 5 
as med as the measure appearing most frequently. 95 ү \ E as 
та the mean and the median, may be determined directy mom е 
ш data (if one value appears more often then any other) or may be 
Proximated from a frequency distribution of the data. 
n computing the mode directly from the raw data, the values 


аге inc Е д P ars st frequently. Some- 
Те inspected to determine which one appears most freq y 
in Table 18.1, several of the 


time н 

1 8 as in the case of the values shown pect eet ai ife 
„ү Sures appear an equal number of times. In this case, each 1 

Values 30, 33, 84, 85, 36, 37, 38, 39 appears three times. It is incorrect, 
lerelore, 10 80 (ПШ any. one of these is the mode. Furthermore, 

“stg 15 lie larger sample than sixty inspectors 

n. and if the с.і. used in forming 


ad is reason to believe that if a 
the been included in the distribution, se oin 
€ distribution were smaller than 3. the frequency polygon obtainec 


Ww IND E : 
Soulg be more even in curvature and only one single high point 
Wi w + H 

оша be found. Under such circumstances, this high point would be 


h 
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the mode. An approximation of this value may be obtained from a 
frequency distribution by means of the following empirical formula: 
Mode = 3(Median) — 2(Mean) 

In the case of the data we have been discussing, this formula gives 
the following value for the mode: 
Mode = 3(34.2) 2(33.65) = 35.30. 


When to Use the Mean, Median, and Mode. Why is it necessary to 
have three different measures to indicate the central tendency of a set 
of data? The answer is that each is best adapted to certain uses; that is 
in some cases one may be most representative of a set of data, while 
in other cases another measure may be most suitable. The mean is 
ordinarily used if the distribution is approximately normal. (If the 
distribution is perfectly normal, the three Measures of central tend- 
ency have the same value.) If, on the other hand, there is a preponder- 
ance of extreme cases at either end of the distribution, the mean may 
give an incorrect impression of the central tendency of the data. 
Under these circumstances, the median or mode is more suitable. 
Consider, for example, the following yearly incomes of five persons: 
$800 S900 S850 $750 $5,000 

The mean for these five incomes is 

5800 + $900 + $850 + 


5 


This figure, though an accurate statement of the mean, is not typical 
of the group as a whole because it is so markedly affected by the onc 
income of $5,000 that is considerably larger than the other four. The 
median income is $850, and this value is more typical for the group 
as a whole than is the mean income of $1,660. Ifa great deal of data 
were available for computation, it would also be enlightening to 
know the mode, or most common income. Certain other principles 
also help determine which measure ol central tendency is most appro- 
priate in any specific case. We may generalize in the above illustration 
by saying that if a distribution is very much skewed ( that is, contains 
more Cases at one extreme than at the other), the median or mode is 
more likely to givea representative picture of the typical score than is 
the mean. | 


000 A Rd 
- = $1,660. 


MEASURES OF VARIABILITY 


In addition to a measure or value to represent the central tendency 
of a set of data, there is also quite frequently a need for some measure 
of the spread, or variability, of the data. The need for a measurement 
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of this type may be scen by comparing the data shown in Table 18.1 
and tabulated in Table 18 (the mean of which, computed from the 
frequency distribution, was found to be 33.65) with another set of 
data that, [oi purposes of illustration, we might assume to consist of 
twenty-one scores of 33, and thirty-nine scores of 34, making sixty 
5 in all. Ihe mean of sixty such scores may readily be found to 
эе: 


—m any 78 
(21) (83) + 89) 9... 38 65 
60 

While both distributions have the same mean, they differ markedly 
variability or spread. The former distribution is made up of scores 
‘trying from 13 to 53, while the latter consists entirely of scores of 
33 and 34, A quantitative measure of variability is therefore of con- 
siderable value. Statistical procedures have been designed that yield 
single value descriptive ol this variability: as in the cases of means 
ү, medians these measures tell us something about the group as a 
hole, 


The Standard Deviation. The Standard Deviation is the most widely 


Used measure of variability. It is defined as the square root of the 
1 ч H H T суз” at 
nean square deviation. Defined by for mula: 


dem Ae er Ee | 
Standard Deviation = S.D. = 0 = \ 


from their mean” and N is the number of cases. S.D. and с are abbre- 
‘lations for the Standard Deviation. They are used interchangeably, 
Although the Standard Deviation may be computed directly from 
Where SD? is read “the sum of the squared deviation of the scores 
Si 


a Set of raw data by means of the formula S.D. = VN 


-, this process 


the case of the set of data we have been 
tabulated in "able 18.1), we would 
ween each raw score and 


is |. a x & 
m laborious, For example, in 
% 3 E 

Me for illustrative purposes ( 


Procee oe MINUM Tet 
ed by determining the difference i 
3 А : : ;e differences, summing the 
the me squaring these difference g 


y 60, and extracting the square 


Sixty d. * e We ves Кү b 3 
toot SL dre quede. To fot score tabulated is 15 que сни 
etween this value and the mean al the sixty 5 1 py ee 
directly from the raw data) is D = 33.6 — 15.0 = T t i wou d 
therefore be (18.6)? = 315.96. This must be repeated 101 every s 
9f the sixty prx before the sum of the squared deviations can be 
obtained. m 
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3ecause of the excessive labor in computing the S.D. directly from 
the raw data, a simple process that approximates the true value ol the 
S.D. has been developed. This is used in the computations shown in 
Table 18.8, in which is computed the Standard Deviation of the data 
shown previously in Table 18.5. 


TABLE 18.8 
Computation of the Standard Deviation from a Frequency Distribution? 
f 4 fd fae 
2 6 T2 72 
2 5 10 50 ха 
3 1 12 48 Mean = M? + ci. N ) 
4 3 12 36 M 
6 9 12 24 Mean 2:34 4 3 (7) 
5 Я B 2 can = 394 ++ 3 60 J^ 
9 0 0 0 7 
7 —1 —7 7 
5 —2 — 10 20 
4 — 12 36 
21223 4 —4 —16 61 p Е a 
18-90 9—5 10 2n = 3) 8.950 — 01 
. 218 79 = 3, 8936 
3 49 = 302.99) 
Total = 60 d 7 Xxfd2 = 537 S.D. = 8.97 


y the 


4 The derivation of the formula for computing the standard deviation b 
aw 


method used in Table 18.8 is given below. Working in c.i. units rather than т 
score units, let 


D,,Dy, . . D, = deviations of the scores in c.i. units from their mean. 


c = difference in cii. units between the mean of the scores and 
the midpoint of zero ci; i.e. the arbitrary base. 
di d, d, = deviations of the scores in c.i, units from the arbitrary base. 
Then 
Uo = di — 
а=: 


D, S d. — 6 


If the above equations are squared on both sides, we have 


D, = (d, — 0 =d,2— 2d c. 2 


Summating the above to determine the sum of the squared differences, We have 
D,2 4 DP E pa = (42 + а,2 Tee d,2) 98 
die 2d .. - 24,0) + ING 
omes: 

ED? = Xd? 29cXd Nes @) 


The above, written with summation signs, bec 
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5 Deviation is the most commonly used measure of 
F ia ишу. Usually when the mean value of a set of data is given 
B 18 7 1 1 1 ili E А 

зе S.D. is also given to indicate the variability of the data. 


COMPARABLE SCORES 


The S.D. performs another useful function—it can be used in com- 
paring individual scores from different distributions. For example, 
suppose that two inspectors from departments A and B, who are work- 
Ing at dillerent inspection jobs, detect respectively forty-five and 
cighty-nine defects during a week of work. How can we compare the 
effi iency of these two employees? It will be seen immediately that a 


a Soudan be remembered from Table 18.5 that с. which is the difference in 
Maine a n oed mean of the data and the arbitrary base (i.e. the mean in c.i. 
e Ж e ле 1 base) was determined by adding the d values of the 
Ria ve a ing ( vis sum by the number of scores. Since then are f, scores 

1 ation; J., scores at d., deviation; etc; this summation is given by fid, + 

2 күлү 
РА 

fd, which, divided by №, gives ae 


ad, . 0 


n 


since Sfd is only a simpler method of 
together all scores of the same d, and 
For the same reason, Ed? is 


determini 
1 » 
alt the Xd that involves grouping 
iplyi А é 
the Uplying this d by f, the number of such scores. 
a vas y m 1. H i 
me as Nfd2. Ine above equation therefore may be written: 


Spica xfd xfd N xfd 2 
XD? = Ifd — 2 N T “N 


(fd)? (х/а)° 
) 44 


If bon М E 
Doth sidec d 7, = 
1 sides of the above equation are divided by N, 


mmo „ Sid)? dy 
= QE s 


x = јаз — 9 


we have 


N 
ps x/d2 ( хуа 1 
ЧОЛУ НЧ. МУ; 


Ext 
"tracti ; 
Cling the square root of both sides 


[xps | 2742 Ја \> 
pe Im а 


accompanying Table 18.8 to 
The value 


SD. = = 
wi FND 
Nich i > 
kter, 15 the equation used in the compu 
Meiere the standard deviation of the di 
ed by thi on is then multiplied 


tations 
stribution in c.i. units. 
1 by the size of the с.і. to give the 


i s expr 
in raw sq ; 
1 raw score units. 
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direct comparison of the figures 15 and 89 is not valid, because the two 
inspection jobs may be very different. It will also be seen that we 
can say little concerning the position of these inspectors in their 
respective groups without knowing their relation to the mean of their 
group in inspection work. To make a comparison, then, we must first 
compute the mean number of defects spotted. by all inspectors in 


above average. If the S.D. of the inspectors in Department B is 9.5. 
the Inspector from the group who detected eighty-nine pieces 15 
89 — 95 А И 92 85 T 

-— —.63 or .63 S.D.'s below average. The deviation of a score 


from the mean of the distribution ex pressed in S.D. units results inda 
measurement that is comparable with similarly determined measure- 
ments from other distributions. Thus, we may say that our first inspec” 
tor is about twice as far above average, in terms ol comparable scale 
units, as the second operator is below average. Scores computed in 
this manner are known as cores. The formula for a z-score is as 
follows: 


oe Ye Raw Score — Mean of Raw Scores 
Sole SS аон = 
S.D. ol Raw Scores 


The z-score is helpful not only when comparing scores from one 
distribution to another but also when, for any reason, it is desired tO 
combine scores with the same or differential weighting. A typical 
example of an industrial situation that requires this technique is m 
ihe combination of items used in a merit-rating blank. Suppose that 
each employee has been rated by his supervisor on a chart containing 
items such as the following. 
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Industrious- 0 10 20 30 40 50 
ness HEEL burn Ern eu шии na rd rrr 
Always Often Sometimes| Usually Always 
loafs if loafs loafs and | is hard hard 


not when not | sometimes | at work at work 


watched | watched | works 
when not 
watched 


Knowledge of 0 10 20 30 40 50 
% Lert unda] uu uud uud rug pu LLL 
Knows Knows Is fairly | Well in- ‘Thorough 
little routine | well in- formed on | knowledge 
about the | only formed or | details of present 
job his work | relative to | job and 


his work related 
work 


£ illustration, that it is now desired 
an over-all merit rating. (If more 
than two traits are included in the chart, as is usually the case, the 
Procedure is identical) Suppose that an employee, Mr, А, has re- 
SEINE AO points on industriousness and 30 points on knowledge of 
Job, making a total of 70 points if the ratings are added directly. Sup- 
dris that another employee, Mr. B, has received 30 points on indus- 
Usness and 40 points on knowledge of job, which also results ina 
total of 70 points if added directly. It is clear that such direct and 
, mediate combination of ratings would result in identical over-all 
atings for these two employees. The question aise is whether 
gs is justified. 


Wi TAN е 
to be May suppose, for purposes o 
combine these two traits into 


we may Т. 
Such a st; j i answer is that it is 
ha statement ol equal ratin ү uns А y 
ind ustriousness уа: 


nc 2 r ^ 
t. П the mean rating of all employees on 


" 40 — 33 99 
With a S.D. of 3, then A’s rating would be 55 2.33, or 2.33 


T 30 — 33 : 
5р. above the mean and B's would be —— = —1.00, or 1.00 


S.D, below the mean on this trait. If the mean rating for all employees 
30—25 


D. of 6, A would be 5 


9n knowledge of job were 25, with a S. 
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+.83, or .83 S.D.'s above average in knowledge of job while B would 
40. — 2 
be я = 
6 
the proper combination of the two traits, if we wish to weight them 
equally, would be: 


50 or 2.50 S.D.'s above average in this respect. Now, 


| JUPE х ох Sie EY 
Rating in Score „Score in Sum of 


Rating in | 
Employee Industrious-| Knowledge in Indus- | Knowledge | Scores for 
| ness of Job — | triousness | of Job [pom Units 
A 40 30 +2.33 + 3.16 
B 30 40 —1.00 + 1.50 


This transfer of ratings into z-scores and the adding of the z-scores 
shows that the two employees A and B are not equal in rating (as we 
would infer if the raw ratings were added), but rather that A is defi- 
nitely higher than B. The procedure described has assumed that the 
two trait ratings, being combined, should be given equal weight, and 
the procedure shows how they can be combined with equal weight 
into a composite score. One might think that conversion of raw scores 
to Scores is not necessary if the raw scores are to be given equal 
weight in the combination score. Actually, if we do not give the raw 
scores equal weight by converting them into Z-scores, the scores will 
weight themselves according to the size of their respective Standard 
Deviations. In other words, if combined directly, the raw scores will 
be weighted too much or too little, depending upon their position 
relative to the means of their respective distributions and upon the 
variability of the distribution of which they are a part. When scores 
are combincd, they are always weighted in some manner, whether we 
deliberately weight them or not. It is highly important, therefore, to 
weight them deliberately (either with equal weight or otherwise) by 
converting them into z-scores and then combining them. 

It does not follow from the above discussion that combined scores 
should always be weighted equally. Indeed, it is often desirable to 
weight various scores according to some plan that has been decided 
upon before the scores are combined. When this is desired, such 
weighting can be accomplished very casily by multi plying each = 
score by the appropriate weight before they are pee, A In our 
illustrative case, suppose that we have decided that idustriousness 
should be given twice as much weight as knowledge of job in deter- 
mining the total rating. This would be ie Я 


accomplished as follows: 


ELEMENTARY DESCRIPTIVE STATISTICS 531 


Weiehte eighte 
cighted | Weighted Combined 


T „Score Score in ЕСЕ ae 
employee in Indus- Knowledge M LoCOTC m | Weighted 
lagi =| : in Indus- | Knowledge е 
triousness of Job B = Scores 
| Ў triousness of Job 
| d 
A +4.66 +.83 4-5.49 
B —2.00 42.50 4-.50 


W ratings so obtained show a still greater difference 
fatio. haar ob: ces A and B than was obtained when the scores were 
hae weighted. II. on the other hand, it is desired to give the 
8 ым knowledge of job twice as much weight as the rating on 
Striousness, the following computations would be made: 


ie E. » 2 à Weighted | W hted |. е 
5 decus Score in Score in | zScore in Combined 
"mployee | in Indus- | Knowledge | in zl заан Weighted 
tri 35 1 ge in Indus- Knowledge Ws e 
~ Cues Ld triousness of Job RE 
A 42.338 „335 | 42383 | +1.666 440 
E — 1.000 9.500 — 1.000 45.000 44.0 
na s - 


ng identical total scores to em- 
mbered, also occurred when 
Q — 70). Now, if wc remem- 
1 for the knowledge-of-job 
Standard Deviation of 
atings, we can see why a direct 
ility that is obtained when the 


оя last procedure results in givi | 
oid a and D, which, it will uw 
Bes ts Scores were added directly (30. T 
- 5 the assumed Standard Deviation А 
9 “ings was 6, which is twice as great as the 
Mar for the industriousness Та 
id Аный of raw scores gives the equality t 1 
; Pective zscores are weighted in the ratio 2: n this instance 
ne original ratings whose Standard Deviation 15 6 are automatically 
8lven twice us much weight (when raw scores are combined directly) 
р original ratings whose Standard Deviation 5 only. 5. Thus, 
“© Obtain the same final result (equality) by direct combination that 
wobtained when the knowledge-of-j0? ratings are e given a 
B industriousness ratings. 
a which it is necessary to weight scores 
ample, a company faced with 
ectrical apprentices desires to 
the greatest aptitude for the 
areful considera- 


A ht twice as great as the 
Тапу other problems arise i1 
result. For ех 
a number of el 
ho have 
ikely to succeed. C 


Му Vds 
achieve a particular 


he pr 

giy Problem of selecting 

job this training to those boys W 
and who are therefore most 1 
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tion and discussion of the problem by management and supervision 
resulted in the decision that four factors should determine whether an 
employee should be given this training. These four factors were 
general intelligence, present knowledge of electricity, previous merit 
rating, and seniority with the company. It was further decided in 
conference that, although all of these four factors should be con- 
sidered, they are not of equal importance. It was decided that a fair 
weighting of their relative importance was as follows: 


General intelligenee 2 . 5 2. 4005 
Knowledge of clectricity 30% 
Merit rating обе, 
Seniority or se 10е; 


To score the applicants according to this plan, each was given a 
general intelligence test and a test covering technical phases of elec- 
tricity. Merit ratings and seniority were obtained from the company 
records. Each of the four scores was converted into a z-score and 
the four resulting z-scores were respectively multiplied by 40, 30, 20. 
and 10. For cach employee the sum of the weighted cores was 
used in indicating whether or not he was given the apprenticeship 
training, 


PERCENTILES 


М rable scores should have made clear the 
fact that a raw score on any test is relatively meaningless unless it is 
interpreted in terms of its location in a distribution of other scores 
made by other people. If a test consists of seventy-five very casy ques- 
tions, a score ol 65 might be near the bottom of the distribution and 
hence should be interpreted as a very low score. On the other hand, il 
a test consists of seventy-five very difficult questions, a score ol 65 
might be at or near the top of the distribution and should therefore 
be considered a very high score. In other words, a raw score of 65 
might be a low score or a high score, depending upon the distribu- 
tion of scores [rom which it is drawn. 


The discussion of compi 


One convenient and widely used method ol interpreting a raw, 
score is by using percentile ranks. A percentile rank may be defined 
as the number showing the percentage of the total group equal to oF 
below the score in question. Thus, on a certain test, il 65 per cent 
of the total group scored 129 or below, the score of 129 would be 
at the 65th percentile, or would have a percentile rank of 65. The 
50th percentile, it will be noted, 
viously defined. 


is the same as the median as pre 
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A conveni 'actic: [ i 
d ME practical method of determining by close approxi 
ale » ‘recenti i [ [ s Е т 55 
Es mn the percentile equivalents of a set of raw scores makes use 
s онр 55 ч ч à А 
тнеш distribution such as the one tabulated in 
able 18.9. This tabulation is based on the s: istribnfin 
x | қ E s bas he same distribu re- 
Viously used in Table 18.3. jc 


TABLE 18.9 


Cumulative Frequency Distribution Used in Determining Percentile 
Ranks of Raw Scores 


i. (2) 3 
miss ane f fiit f TE, 7 
E 9 s 
18-30 2 5 5 
1 3 56 93 
515 6 49 81 
36-38 9 43 
33-35 9 ч 
30-32 L t 
27-29 122 
24-96 1 13 
21-93 4 9 
18.20 йк 5 
15-17 2 3 
12-14 1 1 


Total = 60 


able 18.9, are obtained by 
f column, column (3), 
cent values 


Dm En values, in column (4) of © t 
у the A м 1 of the values in the cumulative со | 
in йш of column (2), in this instance 60. The pet 
teron] in (1) are then plotted against the upper limits of the class 
als, as shown in Fig. 18.3. From Fig. 18.3 the percentile ranks 

with sufficient accuracy for 

the raw scores with corres- 
as illustrated in Table 


ol q 
i 5 
Man raw scores may be read directly. 
purposes. When this has been done. 


bonding J 
18 1 8 percentile ranks may be tabu 


ak Table 18.10, only certain percentile ranks are given, because 
era are usually sufficient for ordinary purposes. The intervening 
nece nee ranks, however, may also be read [rom Fig. 18.3, if this is 
ISSN 
pores PME published with stand 
Гель tables making possible the 
ep ile ranks. Since the percentile г; 
Pendent upon the nature of the group Ч 
€rsion table, several raw-score-to-percentile-ra 


lated 


ardized tests usually includes 
conversion of raw scores into 
ank of a given raw score is 
sed in constructing the 
nk conversion 
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100 Fi 
80 
x 
i 
8 60 
w 
= 
2 40 
ш 
о 
8 
ш 
* 20 
о 0. 290 —30 2 5060 


RAW SCORE 


FIG. 18.3. Chart for converting raw scores 
into percentile ranks for illustrative data in Table 
18.10. 


tables, based on different groups, are often published with standard- 
ized tests. 
TABLE 18.1C 


Raw Scores and Percentile Rank Equivalent Read from Fig. 18.3 


Percentile Rank Raw Score 

100 53 
98 52 
95 48 
90 44 
80 40 
70 37 
60 35 
50 33 
40 31 
30 28 
20 24 
10 20 
5 17 
2 14 

1 13 

CORRELATION 


In numerous experimental situations two variable quantities are 
so related that they vary, or tend to vary, with each other. A common 
problem in industrial psychology is to reduce to a simple and mean- 


inglul statement the facts that have been discovered concerning 
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such ; А ; 
vd Mei: peiutionship, Suppose that a number of punch- 
bd 9 55 d e" period ol time have each. punched a 
once. 9 8 5 онад: have each mispunched, or otherwise 
нЕ 8 Males ol pounds of stock material. In such a 
ee ity а p l № 0 considerable importance for management to 
мне нарат se 55 | АА exists (and, if 50, how much) between 
борап» i. MS 88 dent of material wasted. Indeed, the 
lie mS Cy 1 to speed of work recommended as well 
ойшы 7 cunte in the form ol penalty or bonus might well be 
»recily only in the light of specific knowledge of the 


relati s ? 
& ) 
Ge: ea between speed and accuracy. 
опу ег; 2175 3 - г 
ШИШ ‹ | a department employing eight operators for whom the 
ding ares fax nv ; А aa : 
g figures lor production and waste in pounds are available: 


Operator Production Waste 
95 3.0 

103 4 
88 
98 
93 
107 
114 
106 


des » re pis il not impossible, to determine [rom a gross inspec- 
Жид < A ш columns ol figures whether any relationship exists 
graphie peed and waste. It is necessary to employ some type ol 
Жапа computational procedure to determine the amount of 
Simple 96; that may exist between these two sets of data. One 
ting ól Pons sometimes satisfactory method consists ol a simple plot- 
results 175 values on co-ordinate axes and rough inspection ol the 
axis e we let production be represented on the x or horizontal 

‚ and waste on the y or vertical ax then the production and 


Was 

8 eh ee operator will locate him ut, giving the result 
A ig. 18.4. SNR 
M ain such as is shown in Fig. 184 gives a much better indication 
e du E or absence of a relationship between Ше ~~ 1 (ап 
Sensor iE from the columns of raw data from M h Ё je S ur y as 
is ген d The chart shows that some relationship does aes anc it 
Sents 1] possible to draw in by inspection а Вав or curve that repre- 
АПЫН relationship in an aj te form. 

Wo ote this simple methoc 
lose де. es is sometimes adequat 
at involve only a small amount o 


on a chz 


proxima 
1 ol studying the 
e for very simple prc 
{ data, it is not 


relationship between 
j)blems or for 
adequate for 
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5.0 x 


4.0 x x 
5 ? 
9 NES a 
я "ai 
= 
3.0 А 
0 — —ů | 
5 80 90 100 110 120 


PRODUCTION 


FIG. 18.4. A plot of the production and waste records for the 
eight punch-press operators shown above. 


an exact study because it does not result in a quantitative statement 
of the degree of relationship. The slope of the dotted line cannot be 
considered such a quantitative statement because: (1) this line 15 
drawn in by inspection, and (2) its slope depends upon the units ol 
measurement on both the x and y axes. 

Two commonly used quantitative methods for measuring the 
degree of relationship between two paired sets of data are rank-order 
correlation and product-moment correlation. 

Rank-Order Correlation. The use of this method may be described by 
applying it to the data for the eight punch-press operators. х 

In Table 18.11 the two columns headed Rank give, respectively: 
the rank of the operators on the two measures (production and waste). 
The highest producing operator (in this case the seventh in the list) 
is given a rank ol 1, the second highest a rank of 2, and so on. In like 
manner, the rank of each operator in wastage is placed in the wast 
ire tied for a given rank 
(as in the case of the second and sixth operators who are tied at ‘1.5 
pounds of waste each), the tied scores are all given the same rank. 
which is the average of the ranks that would have been assigned to the 
tied scores if they had not been tied. The values in the D? column are 


obtained by squaring each D value. The sum of the D? column 15 
then. determined the 


formula: 


rank column. In case two or more operato 


and the correlation computed by means ol 
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Rho = 1 — ^ 
N(N?— 1) 


i 5 GL cases entering into the computation. 
Sala fs eii а tor the rank-order correlation is an empirical for- 
Waile reden 17 i vane ol +1.00 if the data are in exactly the same 
1 a пе reason. for this may be seen from the fact that if all 
ini ink e same, all D's are zero, all D? values are zero, SD? is zero, 
inula becomes 1 — 02 1 JE the'data‘aren exactly reverse 


TABLE 18.11 


Computation of Rank-Order Correlation Rank 

Oberato Rank in Rank in _Difference 
1 т Production Waste Production Waste in Rank (D) 
us 95 3.0 6 1.5 
3 103 4.5 4 1.5 
1, 8s 3.5 8 2 
8. 98 4.0 5 
6 93 3.0 7 : 
j 107 4.5 2 28 
55 1H 1 3.5 

aries 105 3 2.0 

Rho аур 
= 504 


vho ranks highest on one series is 
Id a value of — 1.00, 
ata, a correlation 


Order 5 8 ^ a 
[n r (that is, if the individual y 
ve А of тж! 

Ж est on the other, and so on) the formula will yie 
m д : В e sartor 

if no relationship exists between the two sets ol d 


s will be found. 
den use of this formul; d 
plotting of one variable agains 
degree of re 
annot be rec 


rily more satisfactory than a 
t the other because it yields a 
lationship and not simply 
luced to a numerical 


ula is ordina 


Qquantitari Я 
1 пабу statement of the 
11 TIS А + 
a phic representation that € 
tement, 


Or | an appreciable number of cases are Inv olved veve 
der method of computing the degree of relationship 1s extremely 


А borious. For this reason—and for other reasons of a mathematical 
"ure it is ordinarily used only when the data are limited to a very 


EW case. i 
cases (less than thirty). 


ed, however, the rank- 


nost widely used measure 
ation, it may vary from 
hip) through zero (indi- 


t. This is ther 
order correl 
e relations: 


Th 

of ° Product-Moment Coefficien 

41 elationship. Like the rank- 
:00 (indicating perlect positiv 
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FIG. 18.5. The slope of the line RS is defined as b — 


cating no relationship) to —1.00 (indic ating perfect negative relation- 
ship). The product-moment correlation, represented by the symbol 
r, may be defined in several ways. One of the simplest definitions 1s 
that r is the slope of the straight line that best fits the data after the 
data have been plotted as z-scores on co-ordinate axes; that is, it is the 
tangent of the angle made by this line with the base line. 

Several terms in this definition require further definition. By slope 
is Meant steepness with which the line rises, The slope of a straight 
line drawn in any manner across co-ordinate paper is defined as the 
distance, y, from any given point on the line to the x intercept, minus 
the distance, a, from the origin to the y intercept, divided by thc dis- 
tance, x, [rom the point on the line to y intercept. Thus the slope; 
which we will call b, is defined in Fig. 18.5 as follows: 


y—a 
ju = 
x 
It should be remembered that, on co-ordinate axes, distances 
above and to the right of the origin are positive, while distances meas- 
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ure low : 

1 e p ш left of the origin are negative. The slope 
ues d 917 ak w 0 ay goes from left to right will therefore be 
15 pve яти б 15 ise in a given distance to the right the larger 
piles d es DEI > slope) and the slope of any line that falls as 
Bivens Cement pues x will be negative (the greater the fall in a 
Тү o the right, the greater the negative value of the 


TABLE 18.12 


Production and Waste for Eight Punch-Press Operators, with 
Corresponding z-Scores of the Production and Waste Figures 


oe : e. р core in Score in 
A Production Waste Production Waste 
95 3.0 1:38 
103 4.5 ＋ 82 
SS LIN ERA 
°з 1.0 4.09 
93 3.0 1.88 
107 1.5 ye 
11 4.0 4.09 
106 5.0 1.56 
100.5 3:401 
8.0 .68 


n is meant a line so drawn that 
rtical direction from the 
any other 


Buc 
ene D fit in the definition 
Original — 1с squared deviations in a ve ‹ 
Straight n п ty the line is less than the sum would be for 4 

Nn vei that might be drawn. 
Plotting ii NEGO EE of the vi 
these ies i te ol the two variables, 
this straigl з у inspection. and graphically 
computati at line. Although this method is never usec” 1 
tation » ion (because it is both inaccurate and laborious). the appli- 
ване it to a set of representative data may serve to clarify the 
which 8 of the correlation coefficient, 7 Returning to the data for 
. ‘able r have previously computed the rank-order correlation (see 

8.11 on p. 537), we first compute the zscores for each 


Шо 
тее as shown in Table 18.12. 

Points i pus of zscores are used as S 

Staigh 155 are plotted on co-ordinate t 

with; t line that seems best to fit these points оа 

is fe stretched string that is moved about en es n 

mine ained) and drawn on the graph. The corre ation, т, as deter- 
d by this crude method, i5 obtained by measuring the slope of 


value of r may be obtained by 
fitting a straight line to 
measuring the slope of 
r used in practical 


he x and y values for eight 
axes as in Fig. 18.6. The 
is then determined (as 
desired location 
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Z2 
+2 


FIG. 18.6. A plot of the z-scores for production and waste records of the 
eight punch-press operators shown above. 


this line. The procedure applied to Fig. 18.6 gives a value of 
T = 6l, but it should be emphasized that this value is affected by: 

1. The accuracy with which the straight line has been located, and 

2. The accuracy with which the slope of the line has been meas- 
ured after it has been drawn. 

Points (1) and (2) both operate to climinate the possibility ol 
complete accuracy in this method of determining a correlation CO- 
efficient. Therefore, a mathematical method has been devised to 
make the computation, so that no plotting of points or graphic 
measurements are required. This method involves determining the 
equation of the straight line that, il plotted, would best fit the points, 
and computing the slope of this straight line of best fit from the 
equation. 
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TABLE 18.13 


с 4 
omputation of r by z-Score Method between Production 
and Waste Figures 


Р z-Score in core 
: perator Production Waste рацион 5 
И 95 3.0 22,169 
Кы. 103 4.5 31 
EE 88 3425 13520 
8 98 4.0 zz 
ie ELA 93 $0 eM 
disce 107 4.5 peel 
3 114 4.0 +1.69 
у 106 5.0 + . 69 


67 


hat the slope of the straight 
= 


Slope =т= 


It 
may be prov Я 
y be proved mathematically t 


lin 
eof best fit ico; | } 
est fit is given by the following equation® 


a is as follows: 


Lf} 
leq ; 
e proof of this formula 
t es for the X 


„ are the z-scor 


21. 

i ygheme e 

т] pi lyr Ln MEL the zscores for the y 

А е equati A AP . { к 

Values ol а of any straight line is: Y — 4 + bx. ‘The problem is to find the 

that “1, the constants a and b in this equation that will give the straight line 

м 2 А А ` E 
lits" the data according to the criterion of best fit stated оп p. 539, 
e to the sum of the squared 


a minimum valu 


taig 
at is 
he strai М 
: he straight line that will give 
al points. 


deviations bs В | 
etween the line and the origina 
ints are 771 


ate poi and Zy will deviate from 


Th 
еп ; 
sst point (whose co-ordin: 


the ſi 
e li 
ne 
te by an amount: 


= _—а—%/ 

hide d,= Za a » 
Mation squared will be 

Me the —a— * 

by n 4005 of all such squared deviations of the points from the line be represented 
then 

a— 62)? 

a minimum, 

Го find 

he equation with r 

and to solve for b 


R 
EO 


the derivatives of u 
the correlation Co- 
espect 


ilc in s being 


F 
or ql 
10 y 
values of a and b that rest 
must be zero- 


wit! 

i re 

Е spe s 

icien pect to a and b. respectively. Е 

оаа it is therefore necessary only t° differentiate | 
ar r xe a 3 Zr 

( ld to b, to set the resulting derivatives equal 10 2его, 


^a 
Which į 
115 "E. This is à ig 
15 the slope of the straight line of best fit). This is done as follows: 
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where Z, is read “the sum of the products of the z-scores for the 
pairs of points or values.” 

Applying the formula to the data in Table 18.11, we may compute 
the correlation as in Table 18.15. 

The value of ý thus obtained by computation, .67, differs [rom 
the value of .61 obtained by plotting and inspection. The plotting 
and inspection method viclded a value that was somewhat in error 
for the data in question, 


ди 
э = 9= 25%, а — 67.) (= 1) (1) 
Ca V E 
ди кар 2 9 
5% „ 2 N - )(—z) 2) 
(1) above becomes: 
0--— 24,4 Na 4 РУДА 
XZ, Na 4х (3) 
u r 
(2) above becomes: 
I= XL. ахи + bx, 
, = nd 4 bx (4) 
Tt will be remembered that a core is obtained as follows (sce p. 528): 
X - AI 
d cn # 
2 8 


n 
Where X is a given raw score, A, is the mean raw score, and с, the standard 
1 . zi 
deviation of the raw scores, 
The sum of all scores is therefore: 


XX - 


хи = 
е с 
=X NM, 
5 9 c. 
N 
zx 
5 55 
EX 
E PES с 
s " 
=p 
In a similar way it can be shown that 
Хи —0 
и 


By substituting 0 for / and ХИ in (3) we find immedi 


ately that a in the equa- 
tion of the straight line of best fit is zero. 
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. While the z-score method of computing a correlation coefficient 
illustrated in Table 18.13 may be used with any number of cases and 


Will yield the correct mathematical value of r, the use of this method 
— 


Working with (1), we find the value of b (which is the slope or the correlation 
coefficient) as follows: 


(6) 


N + the slope or 
Jd 5), we have the stop 
Я 5) in equation (5). 
iin (6) inc 


8 ; ‚ойе 
“bstituting the value ol X (Z,)? ge! 
59. 


N 


T 
b » 
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when many pairs of data are to be correlated is very laborious. It is 
therelore recommended, under such cireumstances, that a modifica- 


oe 
tion of the fundamental formula r = eo which makes it possible 


to compute r from raw score values rather than z-score values, be 


used. One convenient formula for determining the coefficient. of 
correlation directly from the raw data is: 


МЕХҮ — EXSY 
T=- 8 „ 
| NSX? AN p Nyy? — ype 
When we apply this formula, for illustrative purposes, to the data 


tabulated in Table 18.13, the computations shown in Table 18.14 
result: 


6 The proof of this formula is as follows: 


XL, 
r=— - 
N 
= >) K A Y-M) 
М 1 oy 
=}! eee rar 
N ст 
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TABLE 18.14 


Computation of r Directly from Raw Data 
Opera- 


10 Production Waste 
1 (X) (a) х2 2 
5 95 3.0 90; 
C Rate 103 10609 2 3.5 
» 88 7744 1 08. 
98 9604 1 392.0 

6 93 8649 9.00 279.0 
7. Y 107 11449 20.25 
$C 114 12006 16.00 
р 106 

Sx IW 


D 


T7 
are to be correlated, 


When a considerable number of pairs of data 8 
Several 


fy the computations 
d. One convenient form is 
yn of the cor- 
and 


D Use ol a chart will still further simpli 
m of such a chart have been prepared. f i 

wn in Fig, 18.7. This chart shows the computation 0» 
d in inspecting 300 pieces of materi: 
tected. In using this chart the follow- 


оаа between time use 

ing B үш of defective preces de 
Steps should be followed: 

vals for one of the vari- 


1. Der sate class intel 
н - Decide upon appropriate € : Mp ther 
ie (using the iun S ei on p. 515) and write these in on ios 
ле х or E 2 > 
X or the y axis 7 i 
y axis. ntervals for the other vari- 


А 2. Decide upon appro priate class i : à 
ables and write —.— i ix ae axis not used in (1) above. 1 2 1 
ies 3. Place one tally mark on the scatter ram for еди e 5 ie чс 
eine correlated. For example. if an inspector spottec thirty-three 
defe is in [0.5 кйшй the tally mark would go in the cell that 
'S found at the e ie of the row containing thirty-three defects 


a tH 
Ad the column containing 165 ™ 


jnutes. 
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J. After all tally marks have been placed on the chart, the rows 
should be added horizontally and the sum of the tally marks in each 
TOW written opposite this row in the f, column (Column /). 

5. The tally marks in each column should be added and the sum 
written at the bottom of each column in the row (А). the f, row. 

6. The f, column should be added and the sum written opposite 
N at the bottom of this column. The value of N thus obtained may be 
checked by adding the values in the f, row. The sum of these values 
should also give the value of N. 

7. Each value of f, in the column so headed should be multi- 
plied by the value of d, opposite it, and the resultant product written 
in Column 3, headed fud. The sum of Column 3 is the value of XY 
which is used in the formula. 

8. Each value in Column 3, the /, column, should be multi- 
plied by the corresponding value in Column 2, the d, column, result- 
ing in the values for Column 4, or the fad? column. Ihe sum of 
Column 4 is the value of XY? which is used in the formula. 

9. The values going into Column 5, the fd, column, are deter- 
mined by finding, for each row, the sum of the products of the num- 
ber of cases in each cell times the x value of that cell. For example, in 
the first row in which a tally mark appears, there is only a single 
case, which appears in the cell under an x value of 13. The value to go 
into the blank in Column 5 is therefore (1) (13) 13. In the next 
row no tally marks appear: therefore this row is blank. In the next 
row, one tally mark appears in the cell under an x value of 11, two 1n 
the cell with an x value of 12, and one in the cell with an x value ol 
13. The value to go into the blank cell in Column 5 is therefore 
(1) (11) + (2) (12) + (1) (13) — 48. The remaining cells in Column 
are filled in a similar manner. У 

10. The cells in Column 6, the fd,d, column, are filled with 
values obtained by multiplying each value in Column 2, the dy 


column, by the value in that same row appearing in Column 5, the 
fd, column. The value in the first cell in Column 6 is therefore. (15) 
(18) = 195. The sum of Column 6 is the value of XV which is used 
in the formula. 

11. The values in row (C) are obtained by multiplying each value 
in row (4), the f, row, by the value directly below it in row (B), the 
d, row. The values appearing in row А have already been obtained 
(see Step 5 above). The resultant values are entered in row (С), 
the f,d, row. The sum of the values appearing in row (С) is the value 
of XX which is used in the formula, 


12. Each value in row (B), the d, row, should be multiplied by 
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FIG. 18.7. A chart used in the computation of a product moment coefficient of 


correlation. 
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APPENDIX B 


TAYLOR-RUSSELL TABLES* 


Tables of the Proportion Who Will Be Satisfactory Among Those Selected 
for Given Values of the Proportion of Present Employees Considered 
Satisfactory, the Selection Ratio, and r 


Proportion of Employees Considered Satisfactory — .05 
Selection Ratio 


r .05  .10 + .20 0 .40 509 .60 б 20 .90 95 
.00 05 05 05 05 65 05 05 .05 05 .05 05 
05 66 06 06 06 06 .05 05 05 05 05 05 
10 07 „ .07 .06 .06 .06 06 .05 0 5 05 
15 090 08 .07 07 .07 06 06 ов 05 05 05 
20 11 .09 .08 „08 .07 07 06 ов ов 65 05 
25 12 11 .09 08 .08 07 07 06 oğ 05 05 
30 14 12 0 .09 .08 07 07 06 ‘06 05 05 
35 17 14 лї 10 .09 08 07 06 06 05 05 
40 | 1 .16 .12 .10 .09 .08 .07 7 06 <05 .05 
45 22 17 .13 .11 .10 .08 08 от 06 06 .05 
50 24 19 .15 12 .10 .09 .08 07 ов .06 -05 
55 28 22 46 .13 .11 .09 .08 07 06 06 .05 
60 31 24 17 13 11 09 08 07 06 06 05 
65 35 26 18 14 1 .10 .08 .07 06 06 05 
70 39 20 20 15 2 10 08 07 06 06 05 
75 14 32 21 15 12 10 08 07 06 06 05 
80 50 35 22 16 12 10 08 07 ов 06 -05 
85 56 39 23 16 12 10 08 07 06 06 .0? 
90 GE 3 24 177 13 10 08 07 06 06 -05 
95 73 47 25 17 13 .10 08 07 ов 06 .05 


1.00 | 1.00 50 25 17 13 10 08 07 06 06 05 


° These tables are reproduced by permission from H. C. Taylor and J. T. Russell, “T he 
Relationship of Validity Coefficients to the Practical Effectiveness of Tests in Selection: 
Discussion and Tables," Journal of Applied Psychology, 1939, 23, 565-578. 
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Proportion of Employees Considered Satisfactory — .10 
Selection Ratio 

- O o ИШЕРИЩИИНИЕСИ ЕЕГ 
ү ,ü05 . .20 80 40 9 —,00 .70 40, .95 
15 -—- -— шш ШО ^ ^ NE ME M К 
10 12 241 Ga И 11 11 10 10 10 10 
d 14 |]? 13 % .1 «4H di H 11 10 10 
29 16 15 14 13 13 .12 .12 1 dl -B 10 
re ш е Б M dà Q4) 5 ШШ „м 11 10 
25 22 19 17 16 14 «18 B 12 t Ho d 
3| .25 “pp .19 it 18 -M 13 q 12 11 10 
35 28 21 20 18 16 15 -H 13 12 11 10 
d 31 27 22 19 417 16 .H 13 12 11 10 
oo 35 29 21 20 „18 16 15 13 12 11 „10 
0 | 39 32 26 22 0 17 5 з 12 11 11 
2 43 36 28 23 .20 17 45 FEE NE MOS 
0 48 3 30 .25 -21 18 -ie 11 12 1 (11 
991 3 .43 32 27 2» eee di d 
5 58 47 35 27 22 19 16 14 12 11 dl 
7 OMM „ IM NM MM M 11 11 
z = A NM MOM M. 11 11 
90 78 62 43 31 25 20 .17 44 429 11 .H 
Us 86 69 46 33 25 20 .17 14 42 41 iff 
"AE „в NEP E M 20 UT 4 2 Uon 
.00| 1.00 1.00 50 33 25, 20.11 10 ie. dl 5 


Proportion of Employees Considered Satisfactory — .20 


Selection Ratio 


5 | 05 бф .20 9D ap 50 o CÓ 0 
o 20 20 20 .20 .20 .20 о 20 20 20 20 
US 23 23 22 22 21 .21 21 01 20 A 2 
Т0 96 25 24 23 23 22 22 21 21 21 20 
15 30 28 26 25 24 23 23 .22 22 21 20 
30| а “ү “og “ez 086 5 A a e 4 
25 97 2 * 22 21 „21 
О | д ж а о 22 227 25 оа "З эш ми 
8 4 3 3 $ 28 25 о ee, 
| NE Н E. 80 -28 27 55 -23 .22 21 
а EE i ‚49 „44 38 .à4 1 * 5 26 24 22 21 
ina zo UG Ul Ap G5 =“ AR ee 
> 50 .52 .44 38 -39 31 .29 26 24 22 24 
55 is © Ps © ‚ DC 36 32 29 27 AE 98 4 
60 63 56 47 41 2 34 30 27 24 22 21 
cna "ч “п MEME м M 22 .21 
$5| .T3 .64 .53 42 39 35 31 28 2 22 2 
‚79 69 56 48 -4 D Žă i ! 
— сл 2 28 .25 22 .21 
: г 84 74 .60 50 -43 3. 33 28 25 22 21 
go) M m ow 158-493) 188 в 52?» ET 
ue] o ee CEP E M EP. „2 22 .21 
‘95 | 1.00 97 .82 65 E. "ARM EE NA 22 .21 
.0 2 


1.00 


550 TAYLOR-RUSSELL TABLES 
Proportion of Employees Considered Satisfactory — .30 
Selection Ratio 
r .05 10 20 30 40 50 60 .70 80 90 95 
.00 X30 % 430; м0 4280 30 30: 230 3 30 30 
.05 Bey 493. 439: 489. 282. ар 91. Чг ey 30.30 
10 „„ 
15 42 40 38 36 35 34 33 33 32 31 31 
2⁰ 40 „4% .40 38 37 .96 34 33 32 21 41 
2⁵ б 47 „30 ДИ 36 34 33 32 1 
30 „б „д 10 „ A0 498- 27 95. 589$ 492. 491 
.35 58 49 45 42 40 38 360 34 32 .31 
140 6 .58. 1 AY di 441 40 э “by 12.31 
45 Of .61 0 46 13 .40 .37 .35 32 .31 
.50 „ 668  .58 8 As 4% 38 ЗБ .33 .3! 
155 176: 60 „61 E .50 ::2 30 и 493 91 
.60 81 74 64 52 „43 40 36 33 31 
‚65 .85  .78 68 .54 44 40 .37 33 .32 
`70 89 82 72 57 46 41 (37 33 32 
‚75 93 .86 76 50 AT 42 37 88 32 
.80 96 .90 80 62 48 42 387 ДЗ +82 
.85 99 94  .85 65 49 43 387 „88 82 
.90| 1.00 98 90 68 49 43 387 33 82 
95 100 1.00 6 S» 1 50 43 37 .33 .82 
1.00| 1.00 1.00 1.00 75  .00 50 43 38 .33 .32 
Proportion of Employees Coas!dered Satisfactory — .40 
Selection Ratio 

r 05 10 .20 .30 40 50 60 .70 80 .90 .95 
.00 .40 40 40 40 ло ло 40 40 40 .40 
105 34 йз 43 дз ay 40 40 
„10 48 47 46 45 44 43 42 42 41 40 
115 252° 50) .48. 247 40. 15. .44 a5 41 41 
20 307 254. 51. AY ee 45. DL 41 £4 
.25 61 58 .54 51 49 48 46 45 42 41 
.30 45 5l  .57 ^ 154 м1 140 47 46 42 41 
.85 | „69 65 60 56 53 51 49 47 42 41 
-40| .78  .69 .63 .59 56 58 50 48 43 40 
WABI | e e GB) BL, 258. шї 1 48 43 42 
50 81 .76 9 64 .60 56 53 49 46 43 42 
l 185. .70 72 М .82 в 03 0 44 49 
%% 188. 53 475 269 „öt .600 .55 "Ер à 44 «42 
, 202. T 1200 72. б 262 о Е ME 42 
4/0 Чу 200. 189 б 00 и 3 оз ` 44 4 
‚75 97. 508: .86 .79 2 6 .00 54 49 4 -45 
.80 0 8 .89 .82 7 s б1 55 49 44 -42 
-85 | 1.00 .98 .93 86 .79 IL 63 50 50 44 4 
0 1.00 1.00 „97 91 82 74 65 57 50 44 42 
бой 1.00, 1:00 n ̃—᷑i .57 50 10. 40 
1.00 | 1.00 1.00 1.00 1.00 1.00 80 67 57 50 44 -42 
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Proportion of Employees Considered Satisfactory = .50 
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UI ms us ШЕ ae e E S .80 90 .95 

00 50  .50 .50 
M 54 ot 290 
d d oW 50 
15 5 57 E 
Эй) QUT бї 46] .59 En 
5 e Е 9 ES 
% eb ы 8 ET 
p JS b 170 -66 E 
48 82 .78 .73 .60 55 
. 985 8 у мї] 52 
50 .ss вз 78 74 67 52 
ay) Bl у т «46 ee 169 5 
% GE 90. ЕЕ 70 66 6 52 
| ш 2d 87 .2 T 73 68 64 52 
0) “а ооо à 0 £4 9 AS 55 
0% йй е Е тт 72 06 53 
"0| L00 %% 95 .90 -83 80 73 67 E: 
0 no) op .or .94 88 RE 76 160 E 
95 100 1.00 0 u 9 586 .78 Др E 
1.00 1-00 1.00 1.00 .99 Т Е. 
— 100 1.00 + 400. 1:00; % 8% н 56 


Proportion of Employees Considered Satisf 


MÀ Selection Ratio 
50 60 70 50 90 .95 


actory = .60 


NP STU йй 200. АШ? 
i 5 а 5 60 60 60 
105 | 80 60 «00 01 61 60 .80 
.10 | 61 3  .63 62 61 61 60 
us „ „67 48 63 62 6 61 
20 21 70 68 64 63 62 61 

75 73 aye! М 
25 za te 65 -63 61 
.30 8 70 73 66 64 .61 
.35 482 78 70 67 65 62 
40 бз (82 78 ‘6 .66 62 
145 90 285 81 69 66 62 
Н 3 hi 
Bn .87  .88 70 67 62 
55 90 86 S *68 62 
60 92 88 73 69 63 
65 D4 00 74 70 .63 
70 96 02 Wo . 63 
s 97 94 т 71 63 
90 99 99 96 78 72 63 
88 100 0 .98 80 75 63 
90 1-00 1.00 99 82 74 08 
98 100 1.00 1 00 81 75 63 
ig 1500 00 1.00 86 75 
а 1.00 
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Proportion of Employees Considered Satisfactory — .70 


TAYLOR-RUSSELL TABLES 


Sclection Ratio 


r .05 -10 .20 30 .40 .50 .60 70 .80 90 
00 70 70 -70 ‚70 -70 70 
.05 Mi WS. 4A 42 71 70 
I 73 A4 

15 ВО WU. X TD -74 ad 
.20 286 „81. 279  .78 -76 an 

86 84 81 80 ‚77 

88 86 84 78 

91 «80 86 80 

93 91 88 81 

94 „8 90 87 83 

96 94 91 89 84 

„97 .96 .93 91 86 

s .98 97 .95 .92 .87 

у 409 .98 96 ‚94 89 

В 1.00 99 „97 96 ‚91 

75 1.00 1.00 98 97 92 

80 1.00 1.00 99 98 .94 

.85 1.00 1.00 1.00  .99 .96 

.90 100 1.00 1.00 1.00 99  .98 

.95 1.00 1.00 1.00 1.00 1.00 99 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Proportion of Employees Considered Satisfactory — .80 

Selection Ratio 

Т .05 .10 .20 .30 .40 .50 .60 -70 .80 90 
.00 80 80 80 80 80 80 80 80 
05 288 82 82 l 81 81 80 
10 85 85 84 82 82 ‚81 81 
15 88 87 86 8.7 88 83 .82 81 
20 „90 .89 87 .85 84 .84 ‚82 81 
25 92 „01 80 к 87 886 83 83 82 
30 94 92 90 89 88 87 86 83 82 
35 95 .94 92 90 89 89 87 ‚841 ‚82 
.40 .96 .95 93 92 .88 .85 83 
45 97 96 95 93 89 85 80 
50 98 97 96 94 90 88 86 
55 -99 .98 97 95 91 89 87 
60 99 99 98 96 92 90 87 
65 1.00 «99 98 97 3 . У] .88 
.70 1.00 1.00 :99 .98 94 92 89 
75 D- ene 95 93 90 86 
80 1.00 1.00 1.00 1.00  .: 9 96 (94 91 87 
85 100 1.00 1.00 1.00 1.00 99 ‘og 00 92 87 
.90 | 1.00 1.00 1.00 1.00 1.00 1.00 99 97 91 88 
.95 | 1.00 1.00 1.00 1.00 1.00 1.00 100 99 96 59 

1.00 | 100 1.00 1.00 1.00 1.00 1.00 100 1/00 1.00  .59 
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Proportion of Employees Considered Satisfactory = .90 


Selection Ratio 


20 30 40 50 .60 70 .80 .90 .95 
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APPENDIX C 


PUBLISHERS OF REPRESENTATIVE 
PERSONNEL TESTS 


The tests in this Appendix include only a very small number of the 
personnel tests commercially available, They have been limited 
almost entirely to tests that have been discussed in this book. Very 
good additional sources of information about the availability and 
uses of personnel tests are: 


О. K. Buros, ed., The Fourth Mental Measurements Yearbook 

(New Brunswick, N J Rutgers University Press, 1953). а 
This book, in addition to giving publishers and prices, contains 

critical reviews of each test by one or more competent authorities. 


R. M. Dorcus and M. H. Jones, Handbook of Employee Selection 
(New York, McGraw-Hill Book Co., Inc., 1950). 

This book gives abstracts of 496 articles dealing with personnel 
tests that have been published in professional journals. It contains 
indexes by job, test, and author. The abstracts are factual and non- 
critical. 


In the lists given below, the publisher of each test is coded in the 
column indicated. 


Code to 
Title Рабия 
(see pp. 537 38) 
Intelligence Tests 
Adaptability Test 


Е Rog DAE plc Ne tty КҮЧЕРДЕ: 12 
Army Alpha, Forms A and B, Bregman's Rey EXTERN 10 
Army Alpha, Forms 5 and 7, Well's Revision.. 10 
Oe AS AMON PRD е о о 10) 
Army General Classification Vest, First Civilian Edition 12 
Benge Employment Tests ... ...... 9 


PUBLISHERS OF TESTS 


сл 2 5 ol Mental Maturity 
An e ч ООА КО т а 
nar с on-Verbal Examination es 
fm è tract Reasoning Test „ 
D L. . teal Reasoning "DESC eee Т, 
Ohio A iva E DOSE ouv eser ы reo ds 
Oral ate University Psychological Test, Form 21 .....- 

An Intelligence Test on Phono- 


Directions lest: 

one Shout ils 
Otic 5 Classification Test E 
Psychol . 1 ests of Mental Ability ee ** 
ogical Examination of the American. Council on 


5. i 
SILA. Verbal Forth eee. 
Жы? "Test G їйї lens 
iderlie Personnel Les. 


Clerical Tests 


ERC + 

DA. |. Stenographic Aptitude ‘Test 

Se a Clerical Speed and Accuracy 

ў find Clerical Test. 
пезош Clerical Test (formerly 


l'est lor Clerical Workers) ..., 
l'est Form А (revised) Uds 


Minnesota Voc ational 


K Industrial Vision Tests 

Cys ZU 

1 8 e cs e А 
ji outer. JJ 8 
lu. Sercener FFF 


Stenographic and Typing Skills 


Be 
nne s : К P 
Ben YOU Stenographic Aptitude l'est 
Sea na Stenographic Proficiency Test 
«s ‹ Н ee: Fie) 
lore-Bennett Stenographic proficiency 


8 Wo anas weisen E 
s 


dA RU records) 
RA Lb MU o 
tis ictation Skills . pee mE 

stone Examination in Typing 


555 


556 PUBLISHERS OF TESTS 


Dexterity and Manipulative Tests 
MacQuarrie Test for Mechanical Ability 
Minnesota Rate of Manipulation Test 
O'Connor Finger Dexterity Test 
O'Connor T weezer Dexterity Test 
Purdue Hand Precision Test 
Purdue Pegboard 


Mechanical Tests 


Bennett Mechanical Comprehension Test 
Industrial Training Classification Test 
Minnesota Mechanical Assembly Test 
Minnesota Paper Form Board, revised 
Minnesota Spatial Relations ‘Vest 
O'Connor-M'igely Block ‘Test 


Personality Tests 


A-S Reaction Study, Beckman’s Revision for Business Use 
Cordon Personal Profe ne eec T TEE 


Interest Tests 
Cardall Primary Business Interests Tests 
Cleeton Vocational Interest Inventory 
Kuder Preference Record lj 
Strong Vocational Interest Blank for Men, Form M 


Strong Vocational Interest Blank for Women, Form W .. 


Purdue Industrial Mathematics Test 


Pr 


Pi 


> 

Purdue Trade Information Test in Welding 
> 

Purdue Trade Information Test in C arpentry . 


PUBLISHERS OF TESTS 


Trade Tests 


Aids 


irdue Interview 


Can You Read a Working Drawing? .. .. 


Can You Read a 


irdue Vocational Tests 


Technical Information in Machine Shop .. 
Technical Information in Electricity 


Blueprint Reading Test 


» 
Purdue Trade Information Test in Engine Lathe Opera- 


Purdue Reading Test for Industrial Supervisors 
> 
Purdue Industrial Supervisors W ord-Meaning Test 


tion 


General 


PUBLISHERS 


l. American. Optical Company 

2. Bausch & Lomb Optical 
Company 

COS RN ТУ Т " 

3. California Test Bureau 

I. Educational Testing Service 

5. Human Engineering Labora- 
tory, Inc. 

6. Humm Personnel Service 

7. Keystone View Company 

8. Lafavette. Instrument Com- 


pany 


Southbridge, Massachusetts 


Rochester, New York 


5916 Hollywood Boulev 
Los Angeles 28, California 


214 Chambers Street 
Princeton, New Jersey 


317 Beacon Street 
Boston 16, Massachusetts 
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P.O. Box 1433 Del V alle Station 


Los Angeles 15, California 
Meadville, Pennsylvania 


52 By-Pass 
Lafayette, Indiana 


558 PUBLISHERS OF TESTS 


9. Management Service Com- 3136 North 24th Street 
pany Philadelphia, Pennsylvania 
10. Psychological Corporation 301 East 45th Street 


New York 17, New York 


I. Psychological Institute P.O. Box 1117 
Lake Alfred, Florida 


12. Science Research Associates 57 West Grand Avenue 
Chicago 10, Illinois 


13. Sheridan Supply Company P.O. Box 837 
Beverly Hills, California 


HH. Stanford University Press Stanford, California 


15. G. Н; Stoelting Company 424 North Homan Avenue 
Chicago 90, Illinois 


16. World Book Company 313 Park Hill Avenue 
Yonkers 5, New York 
19: University Book Store 360 State Street 


West Lafayette, Indiana 


INDEX 


A Accidents (cont.) 

Abel. T cau 399-409 

^ bel. I Ni, 182 1220 emotional factors, 419-422 
Ability, 110, 374 first aid, 401 


definition, 81 first-aid cases. 

latent, 79, АТ home case 

mental, accident-proneness, 423 job experience factor, 415-419 
physical, 434 436 location of medical facilities, 432 


lost time, 399, 401 
medical attention, 
mental ability, 422- 


Absentecism, 9, 3 
communications 
increase of work-time 


labor-management participation, 366 music, 455 
(Table) new employe 
morale, 304 personal protection, 
Acc uracy, 39 preventability, 398 
Accident-prone employee. 401 proneness (see Accident pronen 
428 


identifying, 125-126 


(see abo Accident proneness and 97-439 
Accidents) . 400 (Table) 
Accident. proneness, 32. 101-420, 427- types of injury 431 (Table) 
432 visual skill tests in relation to, 413 
chance factors, 402 (Table) 
external factor related to. 409- 412 Achievement tests, 79, 86, 185-199, 202- 
factors within individual, 401, 402, 203 


job sampling. 190-195 


406-407 
hospital visits and causative factors. machinist. 80 
404—409 oral, 186-189 
identifying factors related to, 426—127 purpose. 80, 185-186 
job hazards in relations to, 406-409 uses of, 199-208 


validity of, 185-186 
written, 195-199 
Acme Steel Company. merit rating pro- 


gram, 247 


muscular speed, 
perceptual speed, 
personal variables, 412 
primary causes, 120 (Fig.) 
placement of employees. 427-428 : Accounting, 174 

psychological factors related to, 412 Action- taking process, 469-473 
reduction of, 427—132 " ‘Adams, S., 450, 450n 

steel mill. 404 (Table), 405 (Fig) The Adaptability Test, 79, 113-114, 
vision, 413-419 11$n, 117, 118-120, 121, 126 


relation to. 401. 


working conditions m Adjustor. m 


Е РЕ : 
302, dm Adjutant General's Office, 219-221 

work oon. n jx Adult placement test, 120 

(see also Acciden * X. F. P. I. k. C. Gee Air Force Personnel 


nei lee . 28, 40 a 
cce ат and Training Research Center) 
age factor, 1150777 


561 


562 


Aggression, 338 В * 

Aircraft recognition training, 971 

Air flow, 440 

Air Force Personnel and Training Re- 
search Center, 123n 

Air Line Mechanics Associations, 500 

Airplanc-enginc-and-propeller 

132 


vatore L., 502n, 508, 508n 
., 144. IHn 
А., 206, 296. 
Alternate-form method, 93 
Allport, Gordon, 3, 3n 
American Council on Education Psy- 
chological Examination, 133 
n Engineering Council, 41] 
an Management 
361n, 387n 
American Medical Association, 149 
section of industrial health, 148 
visual fficiency scale. 148 149, 149 
(Fig.) 
American Optical Company, 2 
American Psychological 
36n, 91n, 133n 
American Society of He; 
Conditioning En 
Anderson, R. G., 190, 120n 
Anderson, V. V, 22n 
Angles. A., 455, 4: 
Applicants, 39, 77, 108, 109, 186, 198 
achievement tests, 199 
application form, 66-70 
behavic sampling, 59 
dexterity, 161 
evaluating proficiency of. 65 
factors for job f. ilure, 162 
faking answers, 170, 173, 174-176, 179 
incentives, $24 
individual differences, 15-20 
interviewing, 2 
mental ability, 161 
personal characteristics, 16] 
judgment of, 60-6] 
Personnel tests, 73-74 
references, 70-73 
validating tests, 85 
work history, 62-65 
Applica 
70 
development, use 
parison, 67—70 


Am 
Amer 


Association, 


7 
Association, 


ting and Air- 
cers 449n 


ion forms, 9. 39, 48, 51, 53, 66- 


of statistical com- 


plant, 


INDEX 


Application forms (cont) 
pertinence, 66-67 
use of template, 70 
value of length 67 
Apprentices, 144, 281-285 
measurement of accuracy of, 383 
selection of, 129 
training, 288 293-294 
Apprentice” aining Service, 204n 
Aptitude, 86 
measurements of, | 10-160 
Aptitude index, 68-69 
Aptitude tests, 79-80, 81, 110-160, 294 
classes, 110 
clerical, 156 
hosier looping, 70-80 
mechanical abili 
Broup tests, 124-197 
individual tests, 127-129 
nature of, 123-124 
fests in use, 429. 
mental ability, 110 
nature of, 111—1 12 
tests, 112-199 
perception, 156-157 
Psychomotor ability: 
nature of, 134-136 
tests, 136-145 
Purpose, 79-80 
Special, 156-157 
testing, 8G 
validity of, 157-160 
visual skills: 
nature of, 146-148 
tests, 148-156 
Arbitration, 4 
Arithmetic mean, 519-521, 594 
Armed forces, 274 
Ar Mstrong, T. O. 207, 207n 
Army Alpha Mental Test, 423 
Army officers, 2192 21 
pooled ratings, 244-945 
Army Ordnance School, 201 
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